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"ff"^^pTA7TFiF^lurToTwAKrMONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ^ _ _ 

. X« !• ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION. AND TALKING PICTURES % Km Rm 







Come 

H adioiiow off<‘rK ainil»itiouN men the ^r<>a(- 
est Monev-Makin^ Opporlunity the 
ivorld lias overseen! Hundreds of trained service 
men are needed by ra.Iio .lealers jobbers, and manufacturers! 

GOOD JOBS are open for men in all of the many branches of Radio, 
vhcre qualified men easily earn $60 to $100 per week and even industry needs practical trained men, 
$10,000 a year jobs are plentiful. Remember, R. T. I. makes it easy to cam 

BIG MOXEY for Spare-Time Radio Work is easily made m - . 

everv cilv and village. You can now qualify for this Big-Money 
work quickly through R. T. I. Get the Big Money Now and 
go up and up in this Big I’ay field. The Radio industry calls 
for More Men, and R. T. I. supplies what the industry 



No Expori€*iii*o 
IVooiloil 


spare time money while you learn at home. 

More fo «*oine 


wants you to know. 


SiiporviNod by Iladio I^oad«“rN 


R. T. I. training is prepared and supervised by 
prominent men in radio, television and talking 
picture engineering; distributing; sales; man¬ 
ufacturing; broadcasting, etc. These men 
know what you must know to make nioney 
in Radio. You learn easily in spare time 
at liome with the R. T. I. womlerful 
combination of Testing Outfits, 

Parts, Work Sheets, Job Tickets. 

It is easy,quick and practical, 
covers everything in Radio 
—includes Talking Pic¬ 
tures and the latest 
in Television, Get 
started in Big 
Money Ra¬ 
dio work 

_^ -_ 

^SSo^pStWEEK 

what It. T- 


The jcex who get into this Big-Money field now 
will have an unlimited future. Why? Because this 
billion dollar Radio industry is only a few years old 
and is growing by lcai>s and bounds. Get in and grow 
with it. $10 to $25 per week and more is easily made 
in spare hours while you are preparing for Big Money. 
Television, too, will soon be on. the market, so the 
leaders say. Be ready for this amazing new money-mak¬ 
ing field. Remember, R. T. I. “3 in 1” home-training gives 
you all the developments in Television and Talking Picture 
Equipment, together with the complete Radio Training. 



Warning 


yiVuP.That’a v.nawv.^-^ the 

‘tVainir'" loads to., youraeU- 


Ti'X "a 


Do not start R. T. I. training 
if you arc going to be satisticd 
to make $15 or $20 per week 
more than you are now. Most 
R. T. I. men will make that much 
increase after a few wrecks. There K 
no reason to stop short of the Big 
Money Jobs or tlic Big Profits in a 
spare time or full time business of your 
pw'n. No capital needed. Get started 
with R. T. I. now'. Make money 
while YOU learn at 



It. T. I. IKook Xow 

FREE 

The thrilling story of Radio, 
Television and Talking Pic¬ 
tures is told with hundreds of 
pictures and facts—its hun¬ 
dreds of big money jobs and 
spare time money-making 
opportunities everywhere. 
Send for vour copy 
now. USE THE 
COUPON. 


LET F. H. SCHNELL 
AND R. T. I. , 
ADVISORY BOARD ' 
KELP YOU { 

Mr. Scbnell, Cu’ef of 
llie U. T. I. Stair, is 
one of the ablest and 
best known radio men 
in America. He has 
twenty j-eara of Radio 
experience. First to es¬ 
tablish two-way ama¬ 
teur communication 
with Europe. 

Former traffic man- 
acer of American Radio 
KclayLcaflue. Lieuten¬ 
ant Commander of the 
U. S. N. R. Inventor 
an<l designer of Radio 
apparatus. CJonsultant 
Engineer to large Ra¬ 
dio manufacturers. 

Assisting him is the 
R.T. I. Advisory Board 
composed of men prom- 
, inent in the Radio in¬ 
dustry. 


RADIO & TELEVISION INSTITUTE 
Dept. 774 4806 St. Anthony Ct., Chicago 


THE R.T.I. ADVISORY BOARD.Thcse men are executives with important concerns 
in the radio industry—manufacturing, sales, service, broadcasting, engmwring, etc., cU. I 

They supervise R. T. I. Work Sheets, Jo^^ricketg^jind_othcrj£amir^^ 

n rm -r R. T. I. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE | 

ACoJLeJ.* PART TIME OR FULL TIME BUSINESS OF YOUR OWN 


RADIO & TELEVISION INSTITUTE 
Dept. 774 4806 St. Anthony Court, Chicago 

Send me Free and prepaid your BIG BOOK 
“Tune In On Big Pay” and full details of your 
three-in-one Home Training (without obligating 
me in any way). 



.State. 
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'T'HE four 
X p la n s 

shown are but a 
sample of the many 
ways in which our mem¬ 
bers are making $3.00 an 
hour upwards, spare time 
and full time,/row the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper¬ 
ienced, ambitious man by the As¬ 
sociation. 

Our Members Earning 
Thousands of Dollars 
Every Week 

The Association assists men to 
cash in on Radio. It makes past ex¬ 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money¬ 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi¬ 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas- 
< ing their pay, pass- 
inglicensed operator 
examinations, land¬ 
ing big-pay posi¬ 
tions with Radio 
makers. 




are a fiew ofi 
the reports 
Srom those now I 
cashing in on the 

“40 Easy Ways” 

Clears Frank J. Deutch, Pa. — “Since 
AAA AA joining the Association 1 have 
9 ;> 9 UUU.uu nearly $3,000,00. It is 

almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money.” 

$ 1400.00 In J* F* Allen, Calif. — “Have 
h WMk« $1,100,00 worth of 

u ▼▼ irviv business in the last 6 weeks. 
Next month I am going to open up a store 
of my own. I never knew that money could 
come so fast and easy.” 

$ts.00 a Week J* Friedrich, N. Y.—“I 
CAfkM xitMA have averaged $25,00 a week 
dpare time ^ months even 

though I am not a graduate but just learning.” 

Training Lands Kirk, N. C. —**Your 

Him TaH training has been very 
luni oou valuable to me. I landed a 

job with the big department store out here a 
few weeks ago because I had my member¬ 
ship card with me. There were a large bunqh 
of applications ahead of me.” 

ACT NOW 

It Ton Wish NO-COST 
Membership 

For a limited time we will give to 
the ambitious man a No-Cost Mem¬ 
bership which need not—should not 
—cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You'll always be glad you did. 


Mail Coupon Today tor the 
FREE HANDBOOK 


g Radio Training Association of America § 

* Dept.RCA-4 4513 Raveoswood Ave., Chicago, III. * 

^ Gentlemen: Please send me by return mail full details of { 
g your Special No-Cost Membership Flan, and also a copy , 

It is not only chock-full of absorbing I Radio Handbook, 

information about Radio, but it shows I I 

you how easily you can increase your j iw. .• 

income in your spare time. Mailing the • . j 

coupon can mean $50 to $75 a week more for you. J , 

g Address I 

Radio Training Association of America •.; 

4S13 Ravenswood Avenue Dept. RCA-4 Chicago, Illinois • cuf, Stau ' 
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teehnicpie which has given better results in diathennie treat¬ 
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Fellows 1 Have 
\WUTell 

Ybu Tkat \ou. 

Too, Can Cask 
In On 


1 


ELECTRiaTY 


Not By 

Correspondence 

“First 1 onroUed with a School teaching 
Electricity by correspondence. I tried to 
work out several lessons, but quit when I 
saw your ad. telling how you taught Elec¬ 
tricity by actual work. I didn’t have much 
money when I went to Coyne, but through 
your Employment Department I was able 
to work for my room and board. Three days 
after graduating you got me a good job with 
a Battery and Electric Shop, and a year later 
I bought a Shop of my own. 1 now have a 
$1300 car and a thriving buainess-^all paid 
for.“ 

George W. Stoneback, Illinois. 

Lands a Job 
at S8,ooo a Year 

“Before going to Coyne, I was an ordinary 
mechanic. Now I make $300.00 a month, 
and am accepting a new position the first of 
the year as Chief Electrician at $8,000 a year. 
Any man who works for me will have to be 
a Coyne graduate.” 

Stanley Zurawski, Michigan. 

From 820.00 
a Week to Sioo.oo 
a Week 

*'Before going to Coyne, I had worked in 
a garage for five years at $60.00 a week. 1 had 
no advanced education and didn’t know a 
volt from an ampere. Yet I graduated in 
three months with a grade of 98%. Since I 
left Coyne, I have jumped from $20.00 to 
$100.00 a week, and am still going strong. 
I owe all my success to the practical training 
I got in the Coyne Shops.’* 

Harry A. Ward, Iowa, i 


“I knew nothing about Electricity, before 1 
went to Coyne,” says Nolan H. McCleary. 
“I had no advanced education and so little 
money that I could never have stayed at 
school, if Mr. Lewis hadn’t gotten me a part- 
time job. Yet 1 finished the course in twelve 
weeks, and the School immediately placed me 
in a fine electrical iob. Now I am Chicago Dis¬ 
trict Manager of the largest electrical concern 
of its kind in the world, making more money 
than I ever dreamed of making before I went 
to Coyne. I am convinced that there is but 
ONE BIOHT WAY to^learn electricity and that 


'im 


jjIi 

mnA. 



NOLAN H. McCLEARY 
Chicago Dis/rict Manager^ Beardsley^WoXcolt Co. 

is the way of the Coyne School<—BY DOING 
ACTUAL ELECTRICAL WORK YOURSELF 
UNDER EXPERT INSTRUCTORS, ON FULL- 
SIZE, RUNNING ELECTRICAL MACHINERY 
AND EQUIPMENT.** 

For thirty years Coyne has been training 
men for responsible, Big-Pay electrical jobs— 
NOT BY BOOKS OR CORRESPONDENCE, 
but by an amazing way to teach that makes 
you a practical Expert in 90 days. You need 
no advanced education or previous experi¬ 
ence. I don*t care if you don’t know an arma¬ 
ture from a generator; if you’re sixteen years 
old or forty. IT MAKES NO DIFFERENCE! 
I will prepare YOU for a fascinating, Big-Pay 
electrical job in twelve weeks time. 1 will 
allow you your railroad fare to Chicago—help 
you get part-time work while at School—and 
give you every assistance in locating just the 
job you want when you graduate. 


Says You Can Make 
860.00 to 8200.00 
a Week 

“Before going to Coyne, I made thirty 
cents an hour, I borrowed the money for 
my tuition and you got me a part time job 
that took care of my expenses. I graduated 
in twelve weeks, returned home and started 
doing wiring on contract. In a year’s time, 
I had paid for my schooling, bought a car 
and had a nice shop of my own. In your 
catalog you say a fellow can make $60.00 to 
$200.00 a week. I have done better. In July 
I made $150.00 to $200.00 a week, and 1 have 
made as high as $76.00 a day.’* 

Joseph F. Hartley, West Virginia. 

His Advice— 
«Go To Coyne’* 

“Some fellows try to learn Electricity by 
just working at it. Others send away for cor¬ 
respondence courses in it. But my advice to 
anyone who really wants to learn Electricity 
is TO GO TO COYNE. They have all the 
electrical equipment right in the school that 
you will ever see in the field. NO PICTURES 
OR USELESS THEORY. They show you Just 
how to do everything you will have to do on 
the job,” 

R. M. Ayers, Louisiana. 

Nothing Compares 
to Practical 
Training 

•'Before going to Coyne, I took a corre¬ 
spondence course in Electricity, but it was 
too deep for me and I lost interest. Then 1 
got your catalog, saw how you let the stu¬ 
dent actually work on electrical equipment, 
and decided to go to Coyne. At that time 
I was only making $9.00 a week. Now I make 
$68.00 a week straignt time, have a Hudson 
car and own my home—where before 1 could 
hardly pay rent.’* 

D. G. Emerson» Michigan, 


LET ME SEND YOU THE SAME BIG FREE BOOK 
THAT BROUGHT SUCCESS AND BIG PAY TO 
ALL THESE MEN —SIMPLY MAIL THE COUPON 

Find ont how QUICKLY and EASILY you can land a Big-Pay Electrical Job! 
IT COSTS KOTHONG TO IITVESTIGATE! Just mail the coupon and let me send 
YOU the same Big Free Book that started all these other fellows on the road to 
success. This doesn't cost you a cent, nor does it obligate you in any way, GET 
TKE FACTS, Mail the coupon—NOWl 

Coyne Electrical School, h. c. Lewis, President, Founded i899 
$00 S. Paulina St. Dept. 40-85 f Chicago, III.' 


MAIL THIS COUPON—NOW! 


" Mr, H. C, LEWIS, President " 

I COYNE ELECTRICAL SCHOOL, Dept. 40-85 I 
$00 S, Paulina St,« Chicago, 111. . 

Dear Mr. Lewis: I 

Without obligation send me your big free catalog and | 
all details of Railroad Fare to Chicago, Free Employ¬ 
ment Service, Radio. Aviation Electricity, and Auto¬ 
motive Courses, and bow 1 can “earn while learning.'' 


I 
I 
I 
I 
I 
I 

p City. 


Name 


Address 


I 

I 

.1 

3 

I 

rJ 


state 
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The 


Big 3 


always in the SPOTLIGHT 
of Scientific Fiction 


A SCIENTIFIC EDUCATION WHILE READING THE 
MOST MARVELOUS FICTION 

Once >ou have read your first magazine of scientific fiction, you will never 
let a month pass without making e\ cry effort to read the next issue. Hours 
of pleasant pastime are well spent in reading stories that you like—stories 
written by men who have spent many years in study of the science and have 
attained literary success—stories that are entertaining and educational as 
well. In the Science Fiction Group you will read stories of the H. G. \\ells, 
Jules Verne and Arthur 13. Reeve type, with a techni-scientific background. 




SCIENCE WONDER STORIES 
exploits the present and tlie future by 
giving \ou the most marvelous stories 
that have ever been put into print. 
Interplanetarian trips, space-!l> ers, 
talking* to Mars, death rays, gravity- 
nullifiers, transmutation of elements, 
trips to other worlds, are some of tlie 
subjects treated in SCIENCE WON¬ 
DER STORIES. 

Tliis magazine publishes only sci¬ 
entific fiction of the type that made 
Jules Verne, H. G. Wells, and Edgar 
Rice Burroughs famous. 



NOW—for the first time, advanced 
tiiought on scientific crime detection 
is published in a profusely illustrated 
monthly magazine. SCIENTIFIC 
DFTECTUE .MONTHLY is truly 
the most amazing publication ever 
issued and the most fascinating read¬ 
ing ever set into type. 100 pages— 
every one cliock full of gripping reve¬ 
lations and stirring situations. All 
based on neuly discovered scientific 
facts. 


(Ally)_ 

Wliat will aviation be like fifty 
years hence, one hundred years hence, 
five thousand years lienee? 

The answer to tliis question is found 
in the most unique aviation fiction 
magazine in print. 

AIR WONDER STORIES presents 
soleK flying stories of the future, 
strictly along scientific-mechanic tech¬ 
nical lines, interspersed with explora¬ 
tion and achievement. All of these 
stories are of tlie scientific fiction type. 

TME^ ARE ALL DRAMATIZED 
MECHANICS OF THE AIK. 

In addition to this. AIK WONDER 
STORIES now publishes interplane¬ 
tarian stories by which you visit 
strange worlds and strange races and 
find strange adventures. 


^ Newsstands 

Copy or use coupon for Big Saving 


MAIL 

COUPON 



NOW^ 




STELLAR PUBLISHING CORP., 

98 Park Place, 

New York, N. Y. 

Enclosed find §> .... , for wliicli enter my 

suhscription to 

( ) sriE.NTiFrr nr,TECTr\ e moxthly 
( ) scn:.\( K WONDER STORIES 
( ) AIK WONDER STORIRS 
for eight iiUHitlis. Chock which you prefer. 
(C.^nada and foreign $1.25.) 




Nainc 


1 .A lid re ss 




City 


Slate . 

R.C 4.'s0 


r 


8 MONTHS 

ANY ONE MAGAZINE 

{CdfUida and foreign $1.25) 
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1 will train you 
at home 

^ tofilla 

BICP^ 



Sloo a week 

*‘My enrniriffs in Radio 
nre nmny times greater 
than 1 ever expected they 
would be when 1 enrolled. 
They seldom fall under 
?IOO a week. If your 
course cost four or live 
times more I would still 
consider it a good invest¬ 
ment.’’ 

E. E, WIKBORNE 
im W. 48th St., 
Norfolk, Va. 



Jumpest from sss to 
$100 a week 

“Before I entered Radio 
I was making $35 a week. 
Last week I earned SllO 
serviiang and selling 
Radios. I owe my success 
to 11. I. ^ on starto<l 
me off on the right foot.” 
d. A. VAVGUS 
3715 S. Kingshighway, 
St. Louis, Mo, 


Radio Jobi 

If you are earning a penny Ic.ss than ?50 a week, send 
for my book of intormation on the opportunities in Radio. 

It is free. Clip the coupon NOW, Why be satisfied with $25, 
130 or $10 a week for longer than Uie short time it takes to 
get ready for Radio, 

Radio’s growth opening hundreds of $SO, $7S» 
$loo a week fobs every year 

In about ten years Radio has grown from a $2,000,000 to 
a $1,000,000,000 industry. Over soo.ooo jobs have liecii cre¬ 
ated. Hundreds more arc being opened every year by its 
continued growth. Men and young men with the right train¬ 
ing—the kind of training 1 give >ou—are needed continually. 

You have many jobs to choose from 

Broadcasting stations use engineers, operators, station 
managers and pay $i.8<i0 to $5,000 a year. Manufacturers 
continually need testers, in.spectois, foremen, engineers, service 
men, buyers, for jobs paying up to $i5.o00 a year. Shipping 
companies use hundreds of Radio operators, give them world 
wide travel at practically no expense and a salary of $85 
to $200 a month. Dealers and jobbers enudoy service men, 
Salesmen, buyers, mamigers, and pay $30 to $io0 a week. 
There are many other opportunities too. My book tells you 
about them. 

8o many opportunities many N. R. I. men make 
$5 to $2S a week while learning 

The day you enroll with me Dl show you how to do 10 
job.s, coiiimoii in most every iieigliborhooi], for spare time 
money. Throughout your course I send you infoiinntioii on / 
.cerviciiig popular makes of sets; I give you the plans and t 
ideas that are making $20o to $1,000 for hundreds of N. R. 1. 
students in their spare time while studying. 

Talking Movies, Television, Wired Radio included 

Radio Principles as used in Talking Movies. Television 
and Iiome lelevision experiments. Wired Radio. Radio's use 
in .\viation. are all given. I am so sure that I can train you 
satisfactorily that I will agree in writing to refund every 
penny of your tuition if you are not satisfied witli my Lessons 
and Instruction Service upon completing. 



will givcVbu my new 8 OUTFITS 
r of RADIOPy\KTSforahome 
Experimental Laboratory 


You can build over 100 cir¬ 
cuits with these outfits. You 
build and experiment with 
the circuits usetl in Crosley, 
Atu’.ater - Kent, Eveready, 
Majestic, Zenith, and other 
popular sets. You learn how 
these sets work, why they 
work, how to make them 
work. Til is makes learning 
at home easy, fascinating, 
practical. 

Back view of 5 tube 
Screen Grid A. C. tuned 
Radio frequency set— 
only one of many cir¬ 
cuits you can build 
with my outfits. 




I am doubling and tripling tlic 
salaries of many ^ 


C: 


$500 extra In b months 

'’III looking over my 
records I find I made $500 
from .laiiuaiy to Mav in 
iny spare time. My best 
week brought me $io7. . 

1 have only one regret I 
regarding your course 
—I .should have taken 
it long ago.” 

HOYT MOORE 
R. K. 3, Box 919, 
Indianapolis, Ind., 


64*page book of information FREE 

Get your copy today. It tells yon where Radio’s 
pood job.s are. what they pay. tells you about niy 
course, wiiat others who have taken it are doing 
and Tnakin?. Find out what Radio offers you, with¬ 
out tlie slightest obligation. ACT NOW, 

J. E. SMITH, President 


in one year and 
less Find out abouti 
this quick way to 
BIGGER 

^ Needs " 


Washington, D. C 



Our Own Home 

Pioneer and W o r 1 d’s 
Largest Honic-Sludy Ra¬ 
dio tniiniiig organization 
devoted entirely lo train¬ 
ing men and young men 
for good jobs in the Kaiio 
industry. Our growth has 
paralleled Radio’s giowlh. 
We occupy three hundred 
times as much lloor space 
now as we did when or¬ 
gan ized in 1914. 




um 


FILL OUT AND IV 
THIS COUPO 



jODA^ 


J. F.. SMITH, President, 

National Radio Institute, Dept. qdY 
Washington, D. C. 

Dear Mi. Smith: Send me your book. This 
request does not obligate me. 


Name 


Address 


.State 
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Foreign 


See Nearest Dealer or 


"Radio Stations^ 

DIRECT • 


Write Direct for Details 


Kit K-115: The A.C. Super 
Wiisp. Use your own ABC 
paek or Pilot K-111 at 
$16.50, speeially ilesi^ned 
for the Siipcr-W asp. Pow er 
Pack and Tubes Extra . • 


Kit K-llO: The Iwitlery- 
operated Super-Wasp, 
Batteries and Tubes extra 


$ 

$ 


34 “ 

29 “ 



Without Dependence On 
Local Re^Broadcasting! 


PILOT SUPER-WASP 

Short Wave and Broadcast Receiver 

RANGE I t TO r,(iO METERS 
In Kit Form for A. C. or Battery Operation 

Widen Your Circle of Entertainment! 

Your broadcast receiver is useless Ik'Iow 200 meters, but the Super- 
W asp, swooping <luwii to 11 meters, and ui> to 500, unlocks a new 
world of traiis-oceaiiic radi<» y<m never heard Ijcfore! Aiul you fzet it 
ftirecllyJratn theJarvifiu, stullon and not from a local rchr<»adcast. 
Enthusiasts report European, African, South American and Aus¬ 
tralian stations. IVIusie amazingly new! Welc<»iiic variety f<»r listeners 
‘‘fed up” with iloiiiestic ratlio programs! To assure consistentl> satis- 
facttiry opt^raiioii. Pilot engineers devehiped the Pilotrtni P-227, 
which naturally makes it a splendid tube for broadcast receivers. 


TROT radio £r Tuee CORR 


323 KERRY STREET 
BROOKLYN 
N. Y. 



^ 2.'l l South 

Chicago Ojjice: Slrcet 

Siltt Fratichco 1278 IVIissioii 
OJJice: Street 



JoW* 


me THE RADIO INTIRNATIONM CUIIO 


Costs only .>0c and includes Inpel pin, certificate and “Radio Design” Construction 
Quarterly IVlagaziiie. the OttihPs Ollieial Drgari. Enclose 50c coin or stamps to Radio 
International Chiild, 103 Broadway, Brooklyn, N. Y. 


Nn 


Address 
Cl/V 


Smtp 
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Editor 


Radio Intolerance 

By Hugo Gernsback 


I T is doubtful wlietluT any other lui.sine.ss in the world 
has so many pecaitiaritirs as radio, b’ver since tlie old 
da\s of “wireless/' tliere has been a eontinnons strife 
v^ithin the industry, and to the detriment of all eoiuvrned. 

Smli a tliiiifr as pnllin^^ t(»jretlier by the radio trade itself 
is, as a rule, unheard-of. It .seems to be the only activity in 
uhlth e\eryone who is eonneeted with it wi.shes to patldle bis 
own canoe; and the theory in radio seems to l>e “every man 
for himself — ’’ 

When we look into other lines, such as automobiles, build- 
iiifr const ruction, metal trades, and many others, we find 
that jiiactieally all the memliers of the industry work to- 
ficther for the betterment of their particular fiehl. This is 
n(»t true in radio — (juite the contrary. It is a chaos of con¬ 
flict iim interests; an indu.stry full of intolerance, a trade 
wherein every individual member deli^dits in knifin^^ the 
other fellow in the back, as often as he thinks the ojipor- 
tuiiitv presents itself. 

1‘A'ery new imi>rovement that comes ahuip is jiromptly 
pooh-poohed and ridiculed by every other man in the bu.si- 
ne.ss; partii’ularly so when it <loes n(»t suit his own business 
idea.s. It was so in the old coherer and spark-gap days, 
and is .so today. 

It is, of course, true that the radio industry is one of 
lightning-like <‘hanges; and there may be a certain excuse 
for the strange attitude of the radio manufacturer, or the 
radio profes.sional. Yet, even here, a real radio industrie.s' 
a.s.soeiation could work wondcr.s, if its meiuhers reallv 
eoojierated. 

'I'liree years ago, the radio jiarts business in this countrv 
was one of tnaiiendous pr<*}>ort huls. Today, it is praeti<-ally 
dead. Only a small minority of the radio jiarts manufac¬ 
turers who were in busiiu'.ss in 1926 and 1927 are .still active 
today. 'J'be rea.son is that manufacturers got out complete 
.sets so eheii]) that it no longer pays indivithuds to “build 
their own”; ]>artieularly in view of the fact that the set 
mannfactnrer.s, who .s]>rung- up at that time, in their race for 
.supremacy (?) produced eonntle.ss half-baked .sets that were 
afterwards .sold for le.ss than a fraction of what the material 
and labor co.st. Sets wbieli first retailed at a minimum of 
.'?6b.00 could later be bought on “Kadio Uow/' in the .same 
year, from $10.00 ii]>. 'J*his naturally killed the jiarts busi- 
nes.s. A real trade a.s.sociation could have prevented such a 
condition. 

'rhe latest int»*rna] .sfpiabble illustrates our contention as 
to radio intoh rance 

A iirominent ea.stcrn tube manufacturer reeentlv an- 
nouneed a new A.C. “Pentode" tube. Whih tubes- of a shiular 


name have been used in Kngland, no tube of the ]>re.scut 
charaeteri.sties has been produced before. 

Here we have to do with a real advance of the radio art; 
one which, no doubt, is going to benefit radio in general 
tin ring the next few years. 

Tor one thing, it will open up a new experimenters' para¬ 
dise. 1*bc new Pentode will make possible new circuits, new 
coiubinati(»n.s, and probably more convenient automobile and 
])ortable radio .sets; becau.se fewer tubes need he used to 
obtain the same results. 

Put does the radio trade pre.sent a .solid front to the 
public, and inform it that here, indeed, is a new develop¬ 
ment which will be as universally adopted in radio as were 
balloon tin's and four-wheel brakes on automobiles? 

Indeed, no! (^nite the contrary! 'fhe instant that the 
annonneement of the Pentode tidie was made, no Jess 
important a Imdy than the Uadio Manufacturers Association 
issues a lengthy statement for general publication in the 
newspapers, denouncing the new tube -in .such words as 
“ludhing nt'w or revolutionar\," “lui impio\ement in per- 
formatu'c with Pentod(s,“ and similar allegations. All of 
this is (‘alculatcd to throw cold water on the new' enterpri.se 
and, in general, mc.s,s up the air with static verbf.ige -whieh 
will be forgotten in six montb.s, when twerv other radio manu¬ 
facturer will slumt Pentodes from the hons<tops. 

'Po be sure, there is a good “ptditical" reason for all this; 
bei'au.se radio set manufacturers liawe iu>t yet recovered from 
the 1928 radio debacle, wiien suddenly one set iiMnufaeturer 
adopted the then alnmst-unknowm screcn-gnd tube, and 
raisc'd havoc with every competitor W’ho did not d<i so at once, 

The screc*n-grid tube scrapped all of the old .set.s, and 
today a new^ set c'annot be- sold unless it has .serc*(*n-grid tube 
ecpiipment. Six or eight months hence- -or sooner -historv 
will repeat it.sclf; ami this time the es.sential feature W’ill be 
the Pentiule. 

In the meanwhile, it is true that the Pentode will, no 
doubt, eau.se c'Iuuks in certain directions. 

Put would it not be infinilely bedter if the radio trade 
had a }M)werful assoc iation? So that, if a new radio inven¬ 
tion should come along, all its meiiibei-s might benefit thereb\ ; 
instead of the pre.sent “(-xei\-man-foi-himsiIf' policy which, 
in the end, lu lu fits no om-. (^uite tlu (ontiarx, it stcadiU 
eliminates one radio mannfaeturer after another, till, flualh, 
onl\ half a do/.en ]>ow’erful intere.sts will be left and, when 
that time (Oiues, the public eeitainly will not bemfit hy it. 
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Service Men*s Department 


This det)artment is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds 


Edited by JOHN F. RIDER 


WHAT IS SERVICE 
By John F. Rider 
1(1 H'r or wrong, the customer is 
riglit.” 'I'hese seven wonls snin up 

I the .status of service as exerupli- 
fieil by some of the large selling 
organizations in the country — as a matter 
of fact, by the ma jority of large organiza¬ 
tions; and we are not limiting our refcience 
to radio stores or to other purveyors of 
radio sets nnd accessories. 

At first glance, one anticipates a tre¬ 
mendous loss over a period of a year. Yet 
we find, upon analysis, that the stores oper¬ 
ating iijioii the ahove~nientioiie<l premi.se 
are higlily su(‘cessfnl; which seems to indi¬ 
cate that tlie public i.s not as black as it 
is painted. Now, tins dissertation is in¬ 
tended, not as a discussion of .sales policy, 
but ns a means of arriving at a conclusion 
of fact; which tends to create cliscussiou, 
whether or not the customer is right or 
wrong? We are willing to a<lniit at the 
outset, that in many instances, complaints 
are premc<litated methods of unjustly re¬ 
turning goods unintelligently (.lamaged by 
the customer. Also that in some cases— 
a very small percentage of total sales, how¬ 
ever—goods are delilierately damaged ami 
returned for credit on the basis that they 
were damaged wben received. 

I,ct us attempt to analyze the radio situ¬ 
ation, as applied to eompletc receivers: be¬ 
cause this item constitutes the bulk of sales 
to individuals who consi<lcr radio as a me¬ 
dium of entertaimiient and are neither radio 
minded nor techiiirally inelined. it will be 
best to cite a few examples cncoimtcre<l in 
daily sales, rather than to assume liy pot heli¬ 
cal cases. 

A resident in the mid-section of Manhat¬ 
tan Island (New York City), living in a 
D.C. district, purchased a i).C. electric re¬ 
ceiver. It was installed by the dealer and 
operated perfectly. J’be cnstmiier was very 
well satisfied and so expres.sed himself to 
the inslaliatioii man, at the .same time sign¬ 
ing a receipt to that efleet. Suhsei|ucnt 
(lata bring to light the facts that, within 
four (lavs after in.stallation, four tubes con¬ 
stituting the output stage burned out. neces¬ 
sitating new tuh(*s. 'i'he customer, awed at 
the outset, purchased four new tubes of 
id(^ntical mainifactur(‘. This time the re- 
(‘civer operated normally for five days, and 
then new tubes were again necessary. Once 
more he duplicated the ho ml-out tubes, 
without complaint to the deaho- who sold 
I he set. Ami again tubes were necessary in 
five days, making twelve new tubes in ex¬ 
actly two weeks! 'the last hatch was the 
“straw that broke the camePs hark,** and 
the complaint was registered. Examination 
showed: first, that the line-voltage was ex¬ 
cessive, and had been exce.ssive since the 
day of tlie installation. Secondly, that the 
tubes used in the output stage were not 



M r. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men's Department, is a radio engineer 
of the first rank who has devoted much 
ener^^y to the popularization of tech¬ 
nical knowled|{e. None excel him in 
the art of makin;^ difficulties clear; he 
is a practical instructor, and the author 
of books known by all Service Men as 
useful i^uides. Letters, stories, re¬ 
quests and suj^j^estions for this depart¬ 
ment may be addressed to him in care 
of Kao 10 -Craft. 


correct for the installation, being of the 
0.25-amper(‘ type in.stead of 0.5-amj)cre. Tlic 
receiver owner, knowing nothing about 
tubes, duplicated the wrong tubes in each 
case. 

Now, here is an example of where the 
installation man was at fault, producing a 
condition which makes it very dillicnit for 
the receiver owner. 'I'lihc replacements are 
extremely annoying and not very favorably 
received by radio dealers. Such complaints 
are ininierons, and cncoimtercd with A.C. 
sets as well. The failure of tubes consti¬ 
tutes about sixty per cent, of all the trouiiles 
cncoimtercd in radio receivers: and about 
eighty per cent, of this trouble would be 
eliminated if the operating voltages \ver(‘ 
cliccked at tlie time of iostallation and ad¬ 
justments made to secure the correct values. 

Good radio .s-erxire sforf.s' when the set 
is in si idled, not when if heroines defect h^e. 

Every effort must he made to preclude 
the defective state; to lengthen that period 
between the original high-caliber perform¬ 
ance, and diMcclive performance. \Vc must 
admit that service will he necessary at some 
date, hilt must also incorporate every meas¬ 
ure to lengthen the period of satisfactory 
serviiT. 

Cliecking the operating voltages when a 
set is delivered is one of the important steps 
when a radio re(*eiver is installed, regard¬ 
less of type; yet tlie ]>raetice is not fol¬ 
lowed. Why, no one can defiiiitely state, 
unless it is llie time-limit method of pro¬ 


cedure. An installation of this type places 
the receiver owner at a definite di.sadvan- 
tage. It is true that tlie re are exceptions 
to the above rule; hut we are not concerned 
with the instances which do not produce 
harmful results. We are concerned with 
the otiicr cliissilicalion. The structure of 
the vacniim tube is such that elaborate 
laboratory e<|uipinent is nece.ssary to deter¬ 
mine whether a hiirnt-oiit tilanient has been 
overloaded; such eipiijmieiit is not available 
in the average radio .store. Furthermore, 
tube replacement is not general. Wliy bur¬ 
den a novice with troubles which he should 
not hear? 

Now, we come to anotlicr prolilcm; one 
which, while not discussed to any great 
length, introduces a matter of interest. If 
the liiie-voltage is excessive, increasing the 
hazard of tiilic burnout, some means niii.st 
he provided to reduce the filament voltage 
to the correct value. This work does not 
iiilroduce any visible dilHculties, yet we find 
tliat nuincrous installations are incorrectly 
calculated, wnth very poor results. We re¬ 
fer to the r(‘sistance unit, connected between 
the powei-snpply plug and the receiver. 
In order to peiform well tliis unit must dis¬ 
sipate a certain amount of jiowcr and this 
means that certain teehnical facts must he 
known: first, the rr( pii red voltage drop; 
seeomily, the current flow during that 
period; and thirdly, the wattage rating of 
the voltagc-eontrol unit. Now, we are go¬ 
ing to make a surprising statement; that 
many men who install such units arc not 
aware of these reipiirenients and make haji- 
hazard installations. In one case, tlie line 
voltage was reduced to 102 volts from a 
120-v()lt line. In another case, the resist¬ 
ance unit overheated and damaged the floor, 
almost starting a conflagration. In both 
cas(\s, the en.stonicr was iiicoiivenicneeil, and 
liis complaint was entirely Justified. 

'flic selection of such a resistor is not a 
very technical problem, but it necessitates 
a knovicdere of Oliiifs Law and, in sonic 
oases, the prin(‘iplcs underlying llic opera¬ 
tion of a power transformer. We realize 
that the average Service Man does not carry 
a meter which will indicate A.C. current 
flow in the ])rimary of the power trans¬ 
former. Why not approximate the current 
flow in the primary, by calculating the power 
load applied to the si^condarv ot the trans¬ 
former as IT])resent(*d by the various wind¬ 
ings, and allow about eiglity per cent etli- 
ciency in transformation? 

Serxdce he(fin.'< at the Unie of insfnnution, 
not after the set is performinij poorly. 

Tt is too late to discover excessive line- 
voltage after a inimher of tubes “have gone 
West.*’ Preclude tlie possibility of pre¬ 
mature filament failure by checking and 
contladling line-voltage at the time of in¬ 
stallation. That is the start of service. 
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Leaves from Service Men*s Note Books 

The “Meat’’ oj what our projessiouais have learned hy their own 
practical experiences of many years 

By RADIO-GKAFT READERS 


HASTE CAUSES REGRETS 

lU G. U. Mann 

SHOirr tinio Rgu I was railed lo serv¬ 
ice a Ficsliiiiaii receiver, which was 
hoiisetl in a cxinsule cahinet and employed 
a magnetic cone speaker. After listening 
to the set for a slicirt period, I quickly diag¬ 
nosed the trouble as being in the si>eaker; 
because it sounded exactly like a speaker 
that was out of adjustment, with the arma¬ 
ture of the unit striking against the pole 
pieces. Accordingly, i removed the speaker 
and increased the tlistance between an nature 
and i»olc pieces; but this did not help, 
'fhen i took the speaker to the shop, tore 
it down completely, cleaned out some var¬ 
nish on the inside <»f the coils, assembled 
it and tested it on another «t. 

'Phat niglit 1 took it hack, hooked it to 
the Freshman, and told the owner that I 
had it all fixed up. Imagine my embar¬ 
rassment when, upon turning on the set, it 
sounded exactly as it did before i removed 
the speaker. 

'riien, I started testing the set and found 
a bad power tube ('71 A) with very little 


TIP JACKS 


J I 



pi». I 

Mr, Cordaro’s handy addition to a test kit is 
pictured in the next column. 


emission. Ueplacing this tube cured the 
trouble. 

'I'lns taught me always to make a com- 
plvfe tt‘st of e\ery set and not .jump at 
conclusions. I thought my experience might 
save someone else a lot of needless work 
and embarrassment. 

A HANDY STAGlvTEST ADAPTER 
By .los. Corduro 

\ almost universal testing device has 
been devised hy the writer. As dia¬ 
gram met 1 and j)ictnrcd in these eoluriins, it 
consists of a tube socket, a tntie base, a 
griti leak, a grid condenser, and a S.P.S.'P. 
switch. 

A lead from the grid prong of the tnlie 
base to the grid clip in the tube st>ck(*t is 
broken, and a grid leak and eoiulenser are 
inserted. The plate lead, too, is broken; 
the emls being brought to tip Jacks, or 
pi(‘ees of metal arranged to jiroject slightly 
from the side of the lube socket . 

Headphones or a milliamineter may then 
be inserted in the plate circuit, of a tube 
under lest, in the c<mvenient manner 



A 

The circuit of this handy adapter is fig- 1. 

alTorded; the grid circuit of any R.F. tube 
will fund ion under detector corulitions wlien 
the midget shorting switch is llippetl open. 

A PHONOGRAPH-DYNAMIC SWITCH 
By Cecil F. Hardy 

HEN using a ilynamic ctme sjicaker 
with an electric phonograph (such as 
the PM'imsuick “Panatrope”) it is desirable 
to connect the system in sucli a manner that 
the switch which controls the phonograph 
will also control the A.C. input to the dy¬ 
namic speaker. 

'Diis can be accomplished hy the follow¬ 
ing method; disconnect the speaker from 
tlie A.C. line, take the turnliihle otY the 
I)honograj)h, and loosen the screws that hoki 
the motor in place. H'ake the motor out of 
the cabinet. The connections from the line 
ami the switch go to a binding-post strip 


T he process of editing a publica¬ 
tion is at time a very pleasant 
operation, hut at other times it is just 
the contrary—very disaiireeable. The 
difference between the two is nothing 
more than how the material submitted 
for publication is prepared. 

Speaking* from the editor’s desk, we 
request that contributors please sub¬ 
mit material ivped whenever possible 
and DOUBLE-SPACED; thus allow¬ 
ing! ^or editorial notations without 
spoiling the day or week-end for the 
printer wlio is obliged to set the type 
matter. 

W’e realize that typewriters are not 
always available. We have no objec¬ 
tion to LEGIBLE hand-written ma¬ 
terial; hut we also suggest that suf¬ 
ficient separation bct^veell lines be 
available to allow for editorial correc¬ 
tions or comments. 





on each side of the motor. Now take the 
ping otf the sjjcaker curd, and connect one 
wire to the siile of the A.C. line tlial goes 
directly to the motor. The other wire con¬ 
nects to the motor side of the stalling 
switch. 

When the motor is switched on, it will 
also switch on the dynamic; and when the 
motor is turned otT, the field current is auto¬ 
matically switched off the speaker. 


A HUM KILLER 
By GeorjJe W. Brown, Asso. I.R.E. 

M any A.C. sets Imm, even though the 
filter system is tjiiite ellieicnt, i have 
found that, in sets using push-pull audio 
stages, a 100,000-ohm resistor Rl eonnceteil 
across the secondary of the input trans¬ 
former will reduce the hum eousidcrahly. 
In extreme cases, another 100,0(K)-ohin re¬ 
sistor R2 may be connected across the sec¬ 
ondary of the first audio transformer. This 
see<»nd resi.stor may make a very slight 
change m the volume; hut it will certainly 
kill whatever hum may be left. 



Mr. Drown finds the use of tlu^se resistors a 
solution of the persistent hum problem. 


INTERFERENCE FROM MOTORS 
By J. E. Deines 

S M \LL induction motors of the split- 
pha.se type have long licen given a clean 
bill of licalth by interference men; but some 
of them do not deserve it. Not long ago 
we received complaints of noise which was 
traced to a hatchery; and the only thing 
found connected was a ll-incli ceiling fan. 
used to ciicnlate Ihe air in a large incubator. 

I'be noise heard was a scvcie popping 
ami. when tlie fan was shut dovn, it 
stopped. Since this fan was of the induc¬ 
tion type, with a squirrel-cage rotor, it ditl 
not seem a likely .source of interference. 

Upon close inspection it was found that 
Ihe metal shdl (or case, which houses a 
motor of this kind) collected a .static charge 
and that a thermostat-control cable (lead- 
covered) was lying on this case, intermit¬ 
tently discharging the shell. Giving this 
cable ))lenty of cleaiaiuT (aired the trouble. 

Several other (*a.ses of lliis kind have been 
fonnd on small home refrigerators, where 
the motor is mounted on fiber siipjmrts to 
]>revent mechanical noise. Between motor 
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Fig. 3 

Mr. Trad’s tube tester quickly determines 

.shorts, and /'re^'ents disaster to more C.rpcn‘ 
siz^c a k Mr at Its. 

nnd roinprcssor a MexiliU* coiipliiip is used 
and, ulu-ii this wt’nrs, it h*ts the bolts tcindi; 
thus discliar^in;: the motor into tlie com¬ 
pressor which, in most cas<‘S, lias a ^noiind 
on it. 

Uondin^ the two with a short piece of 
wire stops the noise. 

(Mr. Dciiics is employed as “interference 
man” hy tlic ICansas Power tS: IjLdil Co. at 
'I'opcka, and devotes most of liis time to 
ninninjr down sfranjie noises. A special 
closed-body lijrht truck is n.scd in the work 
ami carries CfpiijiiiMTit inelndiiiL" a “Uadiola 
tih” a smaller fonr-lnbe T.K.K. set, and a 
live tuber; as well as “hotsticks," riibher 
gloves, a small sledge—which should be 
cfteet;ive in correct ing some sources of 
trouble—as wi*ll as an assortment of inter- 
tcrence filters to be applied on the spot. 
'J he work is ob\ i(»nsly of coimiiercial iiii- 
}»ortaiice, since radio cannot be sold where 
there is interference. We shall be glad to 
hear tint her from Mr. Deines, and from 
other interference shooters.— ICditor.) 


AN EMEKGKNCV AERIAL 
CONNECTION 
By K. A. MacKarl 

KRli is a kink that may prov'e useful. 
In connect ion with my work as a Service 
Man I have been called a number of times to 
look at a sick A.C. set, only t<» find that the 
aerial had blown down. 

W hen it is inconvenient to make imnie- 
tliate repairs to the ai-rial system, good 
upeiation often has been obtained bv pul¬ 
ling llie ground h-ad on the aerial jmst (hav¬ 
ing remove<l it from the ground jmst), 
leaving the aerial Iciid-iri disc<mnected. 

riiis is shown in Fig. 4. In some in¬ 
stances this eonneclion has increased 
sileetivity and remained as a permanent 
installat ion. 



Fi^t. 4 

Not nctv, perhaps, to most readers; bat often 
a eonvement e.rpedient. 


TESTING TUBES FOR SHORTS 
By Motor Trad 

HE tester sho\u) in Fig. .’1 is made from 
three flashlight cells, a tube socket, and 
three flashlight bulbs, and makes it possible 
to test tubes (piickly for shorts. This j)re¬ 
cant ion will save trouble later. 

On inserting a tube in the so(‘kel, the 
continuity of the filament is shown by the 
lighting of lamp No. H; if this does not 
light, the filament is burtit-out. If No. 
lights, the other two lamps should remain 
dark if the tube is in perfect shape. 

If No. 1 lights, the grid and the tilarnetit 
(»f the tube arc tfuiching; if Xc». 2 light.s, 
there is a short between the grid and the 
plat<‘. In either case, the tube should be 
discarded. 

Sometimes, however, such shorts can be 
r(‘UH‘died by gently tapping the tuhe in the 
palm of the hand. 'I'lii-s may cause the mis- 
t»laccd elements t<» sc]»aratt!; if they do, it 
will be evident <»n rep<*ating the te^t, when 
lamps 1 and 2 will fail to light. 


HOW DO ^ OU TEST A DRY- 
DISC RECTIFIER? 
RADIO-CR.AFT especially invites its 
readers to send in their answers to 
this question during the coming month, 
so that we may have, as it were, an 
open forum on the subject in our July 
issue. Each month a different subject 
for discussion %vill be propounded. 


TROUBLES IN DETECTOR CIRCUITS 
By Raymond D. Wills 

N the dctcetor eirenit, the two most im¬ 
portant junts are the grid leak and grid 
<*ondeMser. If either is sluuted, the tube 
at <»iice adapt.s itself to radio-freipieney am- 
plilit*jdion; so wc must be sure that hoth 
are (). K. 

J'hc fact that a leak is marked “2 meg.'* 
does not mean anything, if it ha.s h(>en dam¬ 
aged «ir snhjcetcd to any conditions which 
niter its value. \ grid condenser ntay he 
marked **.0()n25-inf.,“ luit tliat alst» means 
little if it has not been tested for dcfc<‘ts. 

The tletcclor by-pass Ct»iuletiser assists 
|icrforiitauce by kei'ping R.F. impulses out 
of the primary windiiig of the hr.st A.F. 

I ramstormcr. One must he certain that this 
conijmircrit is not leaky or sliort^-d, when it 
is worse than no condenser at all. 

S«», in the “lcakv-grid“ detector circuit, 
<Mtr troubb'S arc rolativtdy few. If the 
tube is good, we must look for a defective 
gri<l leak, a <lefcetivc grid coiidorist r, and 
last—but not hast—a shorted hv-pass con- 
dcn.sc)- or <‘xc(‘ssivc plate \oltage. 

The right value of grid leak is detei rnineil 
by trying dilVirent resistors until the dc- 
sire<l d<-grce <if sensitivity is obtained. Some 
leaks a?e notoriously for characteristic 
era(‘kling oi’ fixing noises. 

'I’hc grid-hias <letcclor, however, is (ML 
ferent. 11 is necessary that the ratio of 
grid bias to plalc voltage lie exactly cor- 
i<-ct, in order that the In he may operate 
at the proper point of its “cliaractcristic*' 
cnrv<*. 'This alo7)e is necessary for good 
reproduction; and a slight change in grid 



The vibration of these pipes, chnutiinfi antenna 
constants, zvas easily stopped! 

bias e<»m|»letcly (l«‘sl roys the condition essen¬ 
tial to good performance. 

Hence, a.sstiming that the detector tube 
is good, and that the contacts in tlie circuit 
are perfect, wc may say that oiir troubles 
in a grid-hia.s detector are <'ommonly coii- 
fine<l to the problem of plate and grid 
voltages. 

riicsc, in the A.C.-operated lube, add the 
grid-bias resistor (where one is used) to 
our list of possibilities, and its by-pass enn- 
<lenser as well as the ])late-cireuit by-pass. 


WANTED, A PLUMBER 
By Paul Moore 

T is always interesting to see how other 
Service .Men gid around troubles; I have 
a very iiecnliar one to report. I was called 
to a ease one (‘vening, with the warning 
that all others bad failed to lix the set. I 
tnniul that, every lime anyiuie walktMl across 
the room, a noi.se was set up in the receiver. 
I tried tests for inieioplionie tubes an<l the 
like, but to no avail. 1 noticed that a foot¬ 
step at one point seemed to cause the most 
intertereiie<‘; and I tapped tlu' floor with 
a broomstick till I found the sensitive point, 
when I marked vitb chalk. I then maile 
a small hole through the floor and dropped 
a wire through it, then went into the base¬ 
ment. I buuul t\\f» erossecl pipes, 

wliieb would vibrate whenever a ])er.soii 
walked over the spot. 7'hc re<‘civer wa.s 
gitMiiulcd to one of thi*S(* two pipes. 

1 remedied the trouble quickly by driv¬ 
ing a plug of w(»od between the two ))ipis, 
tlnis holding them soli<l; I hen collected my 
money and went home Satisfied. 


TUBE REACTIVATION 
By George Stoneham 
IIITNK that the baking process of reac¬ 
tivation will be of interest to many 
Service Men and <lcalcrs not familiar with 
the method. It is snilabtc fur *2<i, *riA ami 
tubes of similar nature, as w<*Il ;is the 
Raytheon “IJH.** 'bhe .sct-u|» is shown in 
I'ig. (». 

I n.scd an aliimiTinm cone at A, to hold 
and coiU'cntiMlc the heat iijion the glass 
and elenicnts f»t the tiil>e. Copjier or iron, 
of course, would he ccjiially clheient. 'J’wo 



FiiJ. 6 

f method of rejuvenation proposed for tubes 
ivhtch do not yield to the ordinary method. 
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to five minutes’ baking will return the iulie 
to norniol emission. 

If tlie temperature is too great, or the 
tube left in the oven too long, the glass 
will melt. 

(Oxide-coated niainent.s, like those of the 
M’JA and the other tidies mentioned, are 
not generally sii|»|><ised to be rejuvemible, 
like the thoriate(I-tungsten filaments of the 
’01A tubes. ’I’he ’HO also has a coated 
filament; but the HH has none, of course, 
and depeiuls on the ioni/.ation of its gas 
contents. We shall be glad, however, to 
hear of the resulls obtained by anyone who 
tries the expeiimeuts with tubes, of the 
types named, tliat have passed their use¬ 
fulness.— fjdUor.) 


ELIMINATING EXTERNAL NOISES 
By Robert G. Dougherty 

O NK day a. lady called me from the 
neigh 1 ) 0 ring town to come and see what 
was the matter with her radio. She said 
that it was suhjecl to extensive noise intcr- 
ferenec. 



Fig. 7 

Another old jdca ot acriai installation which 
may solve baffltHff interference problems. 



notes and gives belter volume. 

On arriving, I found that tlie set was a 
new Victor, less than a month old, and that 
it had always acted in that manner. The 
people wanted the radio, but would not 
keep it uidess the noise could be eliminated. 

i looked for the usual transfoniiers on 
the light-line, and the favorite old slaiid-hy, 
oil burners; I tried filters in the light-line, 
hut tliey did not stop the noise. I tried 
elianging I he acriai and ground; that was 
useless, 'riic set was all right, and I was 
sure the interferenee was farther away 
liian a bloek or two. Hut what it was, I 
could not detcnniiie. 

Then came a ha}>py thouglit. T grounded 
the far end of the aerial, and the noise 
(juicled down. I then put a fixed con¬ 
denser in the ground wire, and the set 
worked perfectly. The loop thus formed 
was so large that little directional etleet 


was noticed. In fact, some stations came 
in better than lie fore. (See Fig. 7.) 


MAGNETIC PICK-UP CONNECTIONS 
By J. Roth 

F a Iiigh-impetlanee pick-up is coiinectcil 
as shown in the sket<‘h (Fig- H) better 
results will be obtained; there will be an 
improvement in bass icprodiiction, and also 
greater volume. 

This method is neecssary when the first 
stage of audio is resist a rice-coii pled; otlicr- 
wi.se, high-note attenuation will be no¬ 
ticeable. 


DEEPENING TONE—SHARPENING 
TUNE 

By M. H. Berry 

N some instances we find individuals who 
wish augmented laiss reproduetion. To 
{Confinned on page 532) 



Fig. 9 

The use of the eondenser j/iocen, with a swtteh, 
gh'CS a regulation of the reproducer's tone to 
suit the car. 


A Simple Tester for Gaseous Rectifiers 

By BORIS S. NAIMARK 


N ot long ago a dicnl of mine ealletl me 
on tlie phone and told me of the 
trouble fie was having with his elect rificd 
battery receiver. Being more radio-wise 
than the average owner of a railio re(‘eivcr, 
he was alile to make him.self quite explicit 
as to the trouble be was having, and, Judg¬ 
ing by his description of the “ailment,** 
it ajipeared to me that all his trouble was 
due to a \stirn-out Raytheon tube he was 
using in his Majestic “IT’ eliminator. 

laigically enough, I told iny client that, 
before he dismantled the set ami brought 
it down to the shop for repairs, he shoubi 
take I1 h‘ Raytheon tube from his eliminator 
and liavc it tested in one of the radio stores 
that happen to abonnd in his vicinity. 

I tlmughl tliat this was the end of the 
matter and that, while I may have lost a 
job, my profc’.ssional demeanor was instru¬ 
mental in adding another friend lo rny al¬ 
ready long list. You can imagine inv aston¬ 
ishment \\lieM, about an hour and cT half 
later, the same gerillciiiaii (‘alh*d me again. 
7Ie had gone from store to store in his 
neighhorluiod, and even to several radio 
stores out of his neigliliorliood: hut it seems 
tliat not one of them was equipped to lest 
the Raytheon tnlie. riic dealers \\ere nice 
enough; practically all of them olVered l<i 
sell my client a new tube and rcfnml the 
money upon demand, within a reasonable 
length of time, if the trouble were not in 
the tube jMoper. 

'Pile Service Man in the field can easily 
tell when any reelifier tube is weak. He 
takes the voltage readings in the various 
tube sockets ami, if the plate voltages arc 


consistently lower than the values specified 
as normal liv I lie maker of tlie receiver 
under test, the trouble, more often than not, 
lies in the rectifier, whatever its type or 
make. 

In the slio}), however, the (‘onditions are 
.somewliat ditViMcnt. It is not logical that 
a dealer should go to the tronlile of test¬ 
ing a rectifier tiiiie by jihieing it in a l■el‘eivel■ 
and then testing the availalile |ihite voltages, 
k'^urtliermore, the average tube tester found 
ill llie store is perfectly satisfactory for test¬ 
ing lilament-type reetiliers, but unsuitable 
for the test of filamentles.s, gaseous, Ray- 
theon-lype rectifiers; since a special circuit 
is reqiiireil. 



The simple circuit shown gives a method of 
testing cold-cathode rectifier tubes; it viust be 
calibrated with a good tube. 

It is (juitc ]>o.ssiblc lo make an inexpcii- 
.sive, .simple, ellieieiil, ami accurate Raytheon- 
type tube tester. 'I'lie circuit arraiigcnient 
(see Fig. 1) is exceeilingly .sinqile and all 
the parts recpiircd (with the exception of 
the meter, which the reader probably al¬ 
ready treasures as a part of his testing 


equipment) will be found in the proverbial 
“Jimk-box.” 

Take a new and perfect type “HH*' Ray¬ 
theon ri^etilier (type “B” is practically ex¬ 
tinct) and insert it into tlic socket of the 
ti‘Ster. With the shunt resistor in the “Ofl"’ 
position, plug the tester into the electric 
nutlet and note the voltage rtading on the 
meter. 'Phis is reading No. 1. Then grailu- 
ally move the arm of the resistor, and note 
the variou.s voltage readings correspontling 
to tlie various conditions of load imposed 
upon the rectifier. This is best done liv 
having a ealihrated dial on the shaft of 
the loail va rial lie resistor \l. Prepare n 
little chart showing the various resistor ilial 
readings, and the corresponding voltmeter 
readings. 'PlieSi* readings will he “stand¬ 
ard,” and will serve as a e liter ion for other 
gaseous leetitiers to be tested in the future. 

t^uite naturally, Ihe weaker the tube un¬ 
der test, tlie lower will be Hie voltage read¬ 
ings conesponding to the various load con¬ 
ditions. It slioiild he borne in mind tliat. 
Hie lower tlie value of the lesistanoe across 
the recti tier, the greater the load ami the 
lower the voltage available. 

In coneliision let me say that the above 
tester may be hnilt into a box and thus 
make it suitaiile for panel or counter use. 
.\l.so, those who have an old Elaytlieoii-lype 
eliminator on hand may u.se that in con¬ 
junction with a variable resi.stor and a O.C. 
voltmeter and get substantially the .same 
results. In sudi a cose, both the load re¬ 
sistor and the volt meter are connected across 
flu* “H-|- Max” and tlie “B — ” terniiiials of 
the eliminator. 
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Operating Notes for Service Men 

The hntunierable little things which are not in the hooks, a Service 
Man must learn by experience. Some may learn from the experi¬ 
ence of others; and Mr, Freed has had a great deal of it which he 

relates freely here. 


ERX'ICK MKX iiavc a simple test, to 
(ieteniiiiie whether noise in a set is 
internal or external, by diseonrieetirijr 
aerial and ground lends. It' the noise 
ceases when these wires arc discoiineete<K 
the iifhse is caused either by a bad antenna 
s\.stern or by atmospheric conditions, etc. 
If the aerial is in good shape, then the con¬ 
clusion may be reached tliat the noise is 
static or due to a noisy locality. However, 
this is not always true. Many instances 
have been found where, though the aerial 
installation may be seemingly jierfect, it is 
not really so. If another aerial, nearby, is 
grounded, Or crossed with a third aerial, 
and the lead-ins arc near and parallel with 
each other-, noise may tie picked up liy 
indnctiori. 

A very handy, simjile, yet ctlicicnt, adtli- 
lion to I lie kit of a Service Man is a N’o. 
ei'ochet needle. Its pirrjiose is that of a 



The crochet needle inight be used by the Serv¬ 
ice Man to knit socks in his sf*arc tifne 
iUmghtcr) but as a tnatter of fact, it is a 
r'-ry handy tool for modcyn tube sockets. The 
procc.'is shozen at the right is the only one of 
salvaging some parts; bnt care must be taken 
not to get the scaling compound too Hiot. 

pr-oiig straigbtener. Uy inserting the needle 
into a socket, through the holes, each prong 
in turn may he caught hy the nick in the 
needle and pulled up into place (I'ig. 1). 

Atwater Kent Models 
On occa.sions of a coinplarrit of choppy 
ami husky reception from the A. K. ‘‘Model 
/i') A.C.,” the trouble has been found to lie 
in the tlctcctor biasing resistor between 
cathode and ground. The symptoms re¬ 
sell ihle those of a lack of bias in the power 
stage, and the condition is hard to check 
v.illi a low-resistance meter and a 4 i/j-\-olt 
battery. 'The value of the resistor in 
(juestion is apjnoximately /lO.onO ohms. 

When the A. J\. “Model .‘17 A.(\” shows 
up with “shot’’ niter condensers, the prob¬ 
lem of the best method of repair arises; 
since these condensers are connected in¬ 
ternally lo the chokes in the pack (which 
is e<)m]M>.s(‘d of two sections; the transformer 
and the filter block). If a new filter block 


By bi:rtram M. 1 reed 

cannot be obtained, the damaged unit may 
be inverted upon two blocks of wood in a 
can and heated (Kig. 2). ’I'hc sealing coiii- 
poimd used as a fitlcr will soon melt and 
run out. If care is taken, the filter chokes 
and output choke can he salvaged. After 
cleaning tire I dock, it is |»os.sihle tt> iciilacc 
the damaged corulcn.scr with new, and 
finally run melted para fir n into the as.scmbly. 

If, after all tubes in an \. K. “MmId 41 
D.C.’’ have ireen tested, and it has been 
determined that direct enrrent of proper 
jmlarity is being obtained from lire house- 
line outlet, test tlie It.F. chokes in scries 
with either side of the line, 'rbese chokes 
are wound on small, round strips of com¬ 
position, and located directly licneath the 
connection hhx-k in tlic pack. It is easy to 
rc))air them liy rewinding with No. 22 S.C.C. 
or enameled wire. (The connections arc 
shown in Fig. B.) 

.\n open cirenit may be foimd in the 
voi(‘e ccul ol an A. K. dynainie. In many 
cases, this is in the leads running from the 
frame of the speaker to the coil; these are 
glued to the com*, and held to it hv trans¬ 
parent adhesive ta})e, which covers the 
soldered connection between the h*ads <»f the 
voice coil and those from the frame. If 
vi brut ions of the cone during op(*r;ition 
Intyik this soldcretl joint, an ojien circuit is 
j»ro( breed. 

Bosch and Others 

'Pile Bosch “28’ tuner cliassis has six ad¬ 
justing eoiulcnseis iu*ar the tul)e sockets, as 
shown in E'ig. 4. .Many confuse the neutral- 
izing eomk'ii.seis with those used to trim 
the tuning cemdensers. 'Phe correct positions 
are indicated in the sketch. 

S(»meliiiies an abnoruud hum in this set 
may he traced to a shorted U.F. bias. There 
are shunted across the ‘2<; filament oirciiit 
two condens(‘rs in scries, with their center 
cmirieclioii giouiided. If one of these con¬ 
densers is slun-tcd, it’ causes the coiulition 
described. 

I he Bosch, C<»IoniiiI and Sparlon O.C. sets 
use large filament resistors, which a severe 
jolt may crack. If s(», the winding may 
he intact: and a large copper ground clamp 
of ordinary fy))e may he then lightened 
ilM>ut the hrok<*n section to hold it in jilacc. 

Phe riiilco screcn-gri<l and iieutiodyne- 
plus mmk'Is ha\e a low hum le\ el; if aniioy- 
iiig hum is found and all circuits and tubes 
test (). K., it is a good policy to cxaiiiinc 
the speaker pbig prongs, which may have 
beenrne corroded and dirty. Clean the 
pioiig.s with steel wool, and replace the ping 
in its socket careuilly, to correct this 
condition. 

In the /ciiith “42,” which has three stages 
f»f aiuMo witli a ’50 amplifier, a. complaint 
of fading, oscillati{>n and rioisv rceeplion 
lias been tiacerl to the R.F. by-pass eori- 
derrser wliicli is situated near the comhiria- 
tiori switch and volume conti-ol. 'I'lie lug 


COMPENSATING NEUTRALIZING 


CDNOENSER condensers 



Fif$. 4 

The positions of the .^mall adjustable con¬ 
densers in the Bosch "2S** arc sltozvn here. 
Sotfic Service .I/rjf lni:-c had trouble in distin¬ 
guishing the tzvo groups. 

tin this condenser was fouiul to be broken 
internally. Ctuitact was thus rua<le and 
broken, causing a dro]) in volume and ex¬ 
cessive oscillation. 'Phe quickest remedy 
was to replace tlie condenser. 

In new Majestic sets, where the receiver 
and jiack arc a single unit, the mistake of 
unsoldering the speaker leads from the con¬ 
nection block, imdei- the metal shield t)f the 
chassis, has hcen made. 'Phis is unneces¬ 
sary; for these leads are soldered to a ]>lug 
Nvhich can he pulled from the chassks. In¬ 
cidentally, in this model, the external line 
ballast has been replaced lecently with a 
bU»ck ctuitaining vtiltage taps, tt) regulate 
the A.C. input to the set. 

In Badiula and Brunswick Siijierhctero- 
dyne.s, severe rnot*)rboating or excessive os¬ 
cillation (if nil tubes are 0. 1\.) indicates a 
condition which cannot he remedied hv ad¬ 
justing the external oscillator triminers. 
'Phe only reme<ly is to correct the intci- 
Micdiatc-fre(|ucncy tra ns forme is. 'Phis pro¬ 
cedure has lu-cri ir-oned d<uvn to a relativciv 
simple matter, and will be exjihiinetl in a 
future article. 



Fif*. 3 

/ir an .-l.K, *‘41 D.C.“ it is zvell to test the 
chokes RFC 1 and RFC 2. shown above. They 
arc in series with the house line, to prevent 
interference from being picked up through this 
connection. These may be readily repaired. 
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Why Some Radio Manufacturers Fail 


T he flirt that this company services 
and installs radio sets for about 
i if teen radio tlealers, who do not 
maintain service departments, has 
jriven us the opportunity to get angles of 
new thought, lietween the customer and 
the dealer, that possibly other Service Men 
liave missed. 

It is our opinion that, each year, more 
and more radio set liiiyers and those who 
are trading in old sets for new ones are 
seeking to buy, not only a good radio, Imt 
also service. And, as this tendency in¬ 
creases, the manufacturers who will not 
service their sets and who will not j)lacc 
their technical data in the hands of even 
those Service Mcai who may have need for 
it, are going to he automatically eliminated 
by those who really control the industry— 
the buyers. 

AVe ho})e the continual ego and references 
to ourselves in this article will he excused; 
hut it is m*eessarv that wc relate an ineideiit 
that actually occurn‘d. AVe were involved. 

AVe were in need of a part for a standard 
radio, one well advertised. A telephone call 
to the distributor's service department was 
made, and we were told that they had the 
part in stock. AVIien we said that we would 
send down for it at once, we were told that 
they could not sell this part si‘i»arately but 
that if we sent the radio set down they 
would install it. 'I'liey were ])roiuptly t<»ld 
that a ])art of ditferent manufacture wouUl 
l>e substituted for it. 

This is co-operation. In efTeet, this wt‘ll- 
advertised set was an orphan. Its father 
disowned it. 

On the contrary, a customer brought in 
for n‘pair one of the highest-priced ratlins 
on the market. A test djselt»sctl that a 
eeuter-tap resistor was burnt out, together 
with a few sections of tin* eonden.siu' bank. 
'I'he service department tor this radio fur- 
nished us with parts without tpiestitm, and 


By L. H. HOLICK 

also gave us some pointers t>n servicing this 
unnlcl which proved to be very valuable. 
'I'liis radio set is of a make (hat did not 
drop in the htte.'d vrash, and one that was 
evidently not in overjirodiietion. 

REAL CO-OPERATION 

One of the bigf^est surprises we have had 
in years happened a few days ago, when the 
local engineer in charge of Sparton service 
(a very competent man) made a special trip 
to our office to give us information that we 
might be able to use in the service of Spar- 
tons. He started in with the tubes, that 
might he switched with the special Cardon 
tubes used in some models of this make; 
then went on to an easy and efficient way to 
balance, an understanding of the hand-pass 
filter used in this set, and an easy and 
efficient way to make the set more selective. 
A special tool is required in order to bal¬ 
ance, because the equalizing condensers are 
reached through a hole in the base; this 
tool was furnished free of charge. 

It is not hard to figure out what our 
attitude will he when we are called to 
serviiT a S]>artou. AVe will think that at 
la.vt here is u manufacturer who will hack 
us up. 

A'ou will note tliat this set did not droj) 
its prices. 

1 think there is a very definite eonnee- 
tion between the set mannfaeturers who 
maintain fair juices and their service to set 
owners. 

1 think a eaiefnl analysis will show (with 
that one big exeejition—and they haven't 
made their money from selling radio sets) 
that the many makers who have gone down 
the hankruptey route are largely of the 
kimi who Unw ignored serviei* eomplett‘ly. I 
think that, if the ligiires were available, it 
wonhl be found that tho.se who are the 
most |>ro.sjH*rons are those who are I mil ding 
for the future by trying ti> give some service. 

'I'here is no doubt that tliere is not one 


manufacturer to-day who realizes the neces¬ 
sity of furnishing aeenrate teehnieal data 
to Serviiv Men. 1 can iinilerstand their 
unwillingne.ss to jmt this data in the hamls 
of ineoni])et(Tit men; but who is there to 
say who is ineomjietent? Most ineoiuj^etent 
radio men eliminate themselves. The com¬ 
petency of ino.st manufaetiirer.s* Service Miai 
is certainly to he (jm^stioned. They have 
an opjmrtnnity to work on one type of set 
all the time; they must have the same kind 
of troiihles eoniiiig up all the time. Surely 
they could learn something from that, with 
the mannfaetnrer's constants and circuits 
at hand for tlu‘ir guidance, and they should 
heconie exjierts in a .short time. Many of 
them are, Imt there are a lot who actually 
do not know the set they work on year 
after year. 

'I'lic Service Man handling a large num- 
lier of different hrand.s, and particularly 
the .so-called independent Service Man, has 
a vastly liar<h*r jnohlein. His is the busi¬ 
ness of rejiairiiig all kinds of sets, all kinds 
of eireiiit.s, all kinds of troubles; and he 
must he efficient, must have sutfieient basic 
education on which tt) rest eoninion-seiise 
practice, or he cannot survive, 'rhen, if he 
tloes survive* witliout the aid of the tliffe^r- 
eiit manufae’turer.s, he must he efficient; and 
the maiiiifaeturer should jnesent him with 
all the fjiets in his jmsse.s.sion—even to the 
volume marked and etched in gold. 

It is our jmliey, and will remain .so, to 
r(‘fiise to pay any nianufaetnr(*r for his data 
slieed.s. He has Imilt a eomjilieatcd niaehiiie 
and sold it to the jmhlie for .American 
money, lie cannot semi men from his fa(‘- 
tory on every trouble call; this work must 
he delegated to Service Men all over the 
eountry. AVoiikl he send a man out from 
the factory inijirojierly etjnipjied? Then he 
either must not icont the set repaired, or tie 
xcoitfd equip Service Men XC'ilh data sheets 
on his product. 


Broadcasting and Servicing 


M l’CIl hn.s been written about the pres¬ 
ent attitude of manufacturers toward 
Service Men. 

It has become almost a sin the way the 
public has been led around by the H.C.A. 
and the Rjulio C'ommi.ssion. 

I Inue been servicing sets for some time 
an<l have been in the game .since the one- 
tnhe (lays when wc could get real radio 
reeeptitm. 

If the ])roj>nsed 7i/,-ke. separation is jmt 
on by the Radio Commission, it will throw 
jinietieally every .set that is in n.se to-day 
into th(‘ (iiseanl; lieean.se fH) jier cent, of the 
.sets will not sejiarate the .stations as they 
are now elas.sified. 

It is true that the chain programs come in 
good through the cleared channels; but, if 
you wi.sli to get anything el.se excejit ehain.s 
you may as well slnit off and go to bed. 


By ROY DOUGLASS 

Nothing is more di.sgusting than to listen 
to ten or fifteen minutes’ harangm* every 
morning, noon and night about tin* various 
.stores tui AVoodwaril .Axeime, or some kind 
of face j)ow<ler. Also, .lO per cent, of the 
hrojideasting is jdionogniph reeord.s. 

'rile jmhlie .should gid some kin<l of action 
on this matter. 

A radio li.steners* leagiii* in t‘vc‘ry <‘oni- 
inimity will he an ah.solute neei‘ssity, if 
this kind of nni.sanee is to he stopjied and 
the quality of liroac I easting li rough I hack to 
what it was two year.s ;igo. 

Regarding tlie jirojio.sed 7'^-ke. sejiara- 
tion: AVhat would tlu* attitude of the jmhlie 
he, if ttie motor ear iiuinufaeturers all jmt 
out n 19:11 model ear with a different type 
of engine, that did not Imrn the j)r(‘sent 
fuel, and tlic gasoline eompanies refused to 
furni.sh gas for onr pre.scnt cars? 


'Hie average manufacturer’s dog-in-tlie- 
mariger jiolieies are very near this line. 

Living as I do in a senii-niral coimminity 
I have to rejiair nninhers of the older hat- 
tmy-tyjH* .sets that would separate the sta¬ 
tions very .satisfactorily two years ago; hut, 
at pre.scnt, one eamiot get over from six 
to nine stations without a heterodyne whi.stle 
from t‘aeh side*. 

It looks to me as though the niniiufae- 
tnrers are having their innings now; hut, 
if the presiait jiolieies are kejit, it will he 
a big lu.ss to one of the finest institutioii.s 
ill this country. 

Nearly every jier.son is very niueh dissati.s- 
fied with the ji resent crowded hroadea.st 
situation; and many more sets would he sold 
if the hand wt‘re reallocated .so the stations 
could he brought in clear. Ulamc of rioii- 
{C<in tin lied on juuje 5‘J9) 
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KELLOGG 523 AND 526 




These two models differ Only in the i>owev 
sujiply to wliich they are adapted: their K. 1^. 
cliasses are iilentical. The “523** is designed 
for standard 60-cycle alternating current; the 
“526** for Operation on a lower fretjnency — 25 
cycles uf)—and is recommended for even 50- 
cycle supply« The receiver ])ropcr has three 
stages of *24-tyi>e screen-grid atiiplihcation, with 
’27-type detector aiul first audio; and emidoys 
a *27 tyj)c tube in a special circuit as an auto¬ 
matic volume control, described later. The 
push-pull *45-tyi)e jtower stage and i)Owcr sup¬ 
ply is a seiiarate unit, ditferent in the two 
models. This unit is accompanied by a dynamic 
reproducer, built into the console; its field-coil 
resistance is 2000 ohms, 

'fhe complete circuits are shown in schematic 
diagram below: tbe values of the parts shown 
are as follows: 

Resistors: • Rl, the mniinal volume control 
(operated by lower right-hand knob) 50,000 
ohms; K2, R4, R6, each 2 megohms; R3, US, 
R7, R15, R18. R19. each 1000 ohms: R8, 

10.000 ohms; R9, 2,000 ohms; RIO, 100.000 
ohms; Rll, 50.000 ohms; R12, 500 ohms: R13, 
130 ohms; R14, 200 ohms; K16, 1,500 ohms; 
Rl7, 3,000 ohms; U2l. 30 ohms center-tapped; 
R22, 750 olims. Capacities are as follows: C2, 
C4. C6, each .0005-mf.; C8, .OOl-mf.; C9, 

Cll, Cl2, Cl3. CIS, Cl6, C17, Cl9, C20. 

each 0.3-itif.; ClO, Cl4, Cl8. C23. each 0.5 inf. ; 
C21. C22. C25, C27. (high-voltage), C28, each 
2.0-nif.; C26 (high-voltage). 5.0-inf.; C24, .0005- 
mf.: C29* C30, each ,07-mf.: C3L .025-nif. 

R20 has a value of 3,300 oinns, with a ’45 
tiilie; and the “Strap*’ illustrated replaces a 
resistor used with ’50 amplifiers. 

The plate circuit of V3 is coupled through 
C24 to the grid circuit of N’6, the antoiiiatic 
volume-control tulie, which aiitoinatically 
crus the amplification of Vl and V2 by chang¬ 
ing the grid bias of tbese tubes; and thus main- 
tains a constant R.P. voltage output. Rl4, 
adjusted by the knob at lower left, is the niainial 
control for correct regulation of this tube; at 
its extreme setting, in a counter-clockwise di¬ 
rection, the magnetic pick-up is connected to 
the A.I', amplifier binding jKJsts, while the <le- 
lector is disconnected !iy Swl. 

\'6 is located In the round shiehl can and 
may require repl.iciiig. To check the 0 |»era- 
tion of this tulie, turn the automatic \ohime 
control on ftill and remove the tnl>c. The volume 
should remain approximately tbe same. Now 
replace the tube and (after it has again be- 
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A bottom view of connect tons at the right 
of the chassis: showing positions of tcr^ 
tninals at top and in the center. The 
ures at the right edge shotv the positions 
of the terminals in the circuit; the t'Olfages 
at the left, the respective readings between 
them and ground. ‘*B —*' or No. 5 ter¬ 
minal, is bclo^u ground potential. I'he 
sequence of tubes in the set is from left 
to right, with T6 between and f’5. 


come sufficiently heated) cliaugc the volume 
control setting to low volume. If the tube 
sliouKl now be removed, the volume will he 
restored to appro.ximatcly the same level as with 
the volume control turned on full. If the 
volume increases (luring the first test, the tu!>c 
is over-controlling and should be changed. (Such 
a til he will operate cxccjitionnlly well as a de¬ 
tector or first audio tube.) If the volume docs 
not increase during the second test, or if the 
control docs not reduce the volume to a whisper, 
the volume-control tiilie is midcr-controlling and 
should be rejdaced. Sticli a tube may be found 
defective for ojieration in any other jiositlon. 

R.l'. choke Chi (located on a single mounting 
on the lower side of the sub-panel) is catalog 


No. PS5516. Cli2 has a D.C, resistance of 
about 325 ohms. The primaries of Tl and 
T2 have resistances of al>out 800 ohms each. 

The voltages shown in the illustration arc the 
operating potentials obtained with a ll5-volt 
supply. Accidental grounding of a high-poten¬ 
tial lead, (luring test, may burn out resistors, 
damage V9, or blow fuses. 

The aligning condensers, mounted on the 
front of each unit of the gang condenser, are 
readied by removing the chassis and adjusting 
through the four round holes in the front of 
the upper shield. This operation is to be per¬ 
formed while the set is timed to a weak signal, 
of a frequency below 1,300 kc. (230 meters): 
or. since the volume of a station is contiiuially 
varying, an A.F.-niodiilated R.F. oscillator may 
ad\antageously be used instead. Start the 
alignment process with the circuit of Vl. The 
maximum ca])acity of C7 is not the same as for 
Cl, C3 or C5; hence the “apparent” selectivity 
at high frequencies (low wavelengths, and due 
to the increased number of dial-scalcMlivisions 
per station-carrier position) will not be as great 
as in the other stages. 

To change the drum dial lamp, turn the drum 
dial so that the opening is On top. The bulb 
may then be reached with the fingers. 

The sensitivity of this set is so great that 
the antenna binding post will pick iii» sufficient 
energy, in certain localities and under certain 
conditions, to give loud-speaker reproduction 
of the signal without antenna or ground Iieing 
connected to the set. If tliis energy is in the 
form of interference from radiating electrical 
equi]inicnt or a powerful broadcast station, it 
may cause disturbance with Rl and U14 ad¬ 
justed for maximnni \*olume. 

Oscillation or squealing, if not due to a sta¬ 
tion heterodyne, is almost certain to be due to 
a defective by-pass condenser or faulty tube. 

Resistors Rll, RlO, R9, R8, R13, R15, 

R16, and U17 are i>Iaced in this order and un- 
derneatli the sub-panel; the last font, arc of 
the vitreous type. R12 and Rl8 use a double 
mounting, inside the base. R19 is mounted 
singly inside the base at the rear. 

The rating of a replacement fuse is 3 amps. 

Tlie chassis is held by four large machine 
screws through the Iwttom of the cabinet. 

The output transformer T3 is held by four 
screws and covered by a steel protector, held 
liy two woorl screws. 

This receiver works best with a good groniid 
connection. 
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RADIOLA 25 SUPERHKI ERODYNE 


This circuit is one of llic variations of l)ie 
"Secoiul-llartiiunic“ Uailiula Superheterodyne 
ill which the hist tube is rellexed for tlie lirsi 
stage of inlerniediale-frt«|iicncy anij>lilicat ion. 
The "sequence'* of signals in this circuit is 
as follows: \1 may be considercil as both 
the first stage of K.l'. anipli heat ion at tiie 
broadcast wavelengths, and the first stage 
of interinediale-frei.juency ainpliiication at 45 
kc. ; V2 IS the oscillator and first detector; 
\'3 is tile second interineiliate-freqnency am- 
pliher; V4 is the second tletector; V5 is fust 
A.K.; and \b is second A.K. '1 he desired 
signals are selecteil by the loop and Cl. 
Since El A has a high iinpeilance to the hroail- 
cast frequencies, the signal, having passed 
through C5, is amplified by VI and tlie out¬ 
put fed to the grid of oscillator V2 through 
the aperiodic R.l'. transformer U-E4. (The 
grid circuit of V2 is liitied by E10-C2.) (To 
prevent circuit oscillation in VI, neuiralixa- 
tion has been effected through the use of 
LI U-C3-C6. C6 is contained inside the cata¬ 
comb and adjustment of this unit is made 
at the factory.) Tlie intennediatc-freijuency 
coin]>onent in the plate circuit of \'2 is coup¬ 
led l»y L2 to Ll.^ and tlien amplified by \’L 
'llie amplified output of VI at this frequency 
is coupled by L5-I^ to the second i.E. ampli¬ 
fier \'3; and then, after amplification, by 
1.7- L8 to the second detector V4. The A.E 
ontpttt of this tube is atnplilicd by V5 and 
V6 in the usual manner. 

The units that conijnise the ‘'catacomb’* 
are contained within a metal can, represented 
in the diagram as a dotted outline, and scaled 
with resin. 

LV LIO are mounted on a bakelite plate 
under C2. LIU is the iipjier and \JJ is the 
lower coil (see detail at extreme left); while 
5 ami 4 are the outside leads, connected as 
shown in the schematic circuit. 

.-\ continuity test of Ll.\ is coiiqdetcd by 
touching the brass .statoi-tiihe of C6; which 
is accomplished by gently prodding through 
the small hole, in the lop jilate, between the 
sockets for VI and V2 (*‘CT, ’ in the diagrain). 

If one of the two connected phos])hor-l)ronze 
contact springs in the loop socket breaks, 
the utinsed .spring (sec in detail at extreme 
left of diagram) may be used as a replace¬ 
ment. These springs drop into the receptacle 
and lock into ])ositioii; they arc removed by 
pushing a small screwdriver into the holes 


1 I he siile of the bakelite rccepiaele. if 
the contact springs on the end ui the loop 
become tlaiteneil because of misuse, tliey may 
be sprung out again by using a screwdriver 
placed luideriiealh (this must be iloiic very 
carefully, else the insulating shell will be 
Split by the excessive pressure). 

If the looj) is so jarred as to lose its up¬ 
right position, it may be le-located by loosen¬ 
ing the four machine scie\\s that luck the 
socket-collar in i>osition, inoviiig it tironiid 
until the loop is again vertical, and then 
tightening the screws. 

.'^ince lioth sides of the loop are at a different 
potential from the “A’‘ battery, a "dead’ 
"C battery may be an indicalioii that one 
side of the loop circuit has become gtouiidcd; 
the loop may gionnd if it is carelessly iii- 
st-ned into the recc|)taclc. 

V7 is a protective lamp (No. UV-S77), It 
is a douhlc-filanieiit bulb of the "double 
contact" ba yonet-ljase type; either or both 
filaments light or burn out if a slioi i-circiiit 
occurs. In sonic models of the "2S" this 

lamp and its 1.0-mf. by-pass condenser Cl3 
have heeii eliminated. If a rejilacement lamp 
is not availahlc. temporal y operation may be 
obtained by twi.^ting together Its three leads 
1 (not numbered). 2 and 3. 

I |ioii removing from the cabinet the chassis 
and looking at its rear, there will he seen 
a hakelite connection strip containing 20 cotn 
necting lugs; the loop connects to No. 1 at 
the extreme left, while .No. 20 at the extreme 
right is not connected to anything. Seven¬ 
teen black wires are seen to leave the cata¬ 
comb and connect to the lugs shown in the 
schematic circuit as inituheis within circles. 
Ily locking the catacomb on its spring-cradle 
it will be possible to discern figures, stamped 
on a bakelite plate in idem eat It the top of 
the *cat.” numbering from 1. at left, to 17 
(right) which appiar in the diagiam as mtm- 
bers within squares. These straiulcd leads 
may short, in a few instances, between two 
connecting lugs; or between a lug and the 
case of the *’cat.‘' which is groundCil to 
•‘A-j,’’; or. they may break. 

Also at tlic rear of the “cat." is a conncc 
tion-)i.ine] called a "bus bar*’ which wires 
the filaments cither in parallel (as shown 
in the circuit) or in scries, wlicn the con¬ 
nection-panel is the special one included in 
the "A.C. package ’ required for \.L. opera- 


lion of this set. Uiilighted tubes or noisy 
uperatiun may be due to loose screws holding 
and connecting this U.C. bus bar to the 
spcci.illy-]>ruvidcd filameiii connections of the 
lube sockets. 

Looking at the front of the set, the loop¬ 
tuning coinleiiser Cl is at the left; the oscil- 
latut condenser C2 at the right. Noisy or no 
reception may be due to the rotor pigtail of 
Cl or C2 touch ing the Stator. 

As will be noted lium consitleration of the 
diagram, the onlpiit of the detector may be 
cuiiiiectcd to an external power amplifier 
through tap 19; or this tap may be connected 
to a phonograph pick-up to utilize the A.l'. 
ampliller alone. 

Looking at the "eat.” from the front, and 
counting from right to left, tubes 1 to 5 are 
type 99 tubes marked \T to V3 in the dia¬ 
gram; V6 (the left and sixth tube), is a lypv 
’20. If a single tube is nuich below par. it 
is necessary to overload the remaining tubes 
to bring reception up to standard, and then 
(be tubes deteriorate rapidly; whereas normni 
life may svcil be a year and over. The fila¬ 
ment potential should never exceed 3.3 volts, 
and to determine accurately when this voltage 
li.'iS been obtained, a good voltmeter should 
be cojinecietl to the two liji jacks provided 
on the front vertical panel, just above the 
filament switch, and shown in the sciicmatic 
diagram as tip jacks 1 and 2. R3 is the left 
and master control (*‘Mattery Setting’’) of 

these filament potentials; while 1<2 (right, or 
‘■\’oliiinc Conttol*’) still further reduces the 
voltage applied to V3. 

Maitcries of the correct size for the coiii- 
partiueiits of this set arc as follows: CL 
Murgess No. 5156111’ or Evercady No. 768; C2. 
Murgess .No. 2370 or Lveready .No. 771; A.L 

6 Uingess .No. 6 or Evercaily No. 7111 dry 

Cells; 134, 2 45-volt Burgess .No. 10308 or 

Rvcreatly No. 770; B5. 2 22Vi volt Burgess 
-No. 2LS6 (or 2158) or Eveready No. 779. 

By plugging into the socket of \'5 or \‘6 
a dummy tuhe b.ise, to the grid-prong of 
which is soldered a lead wire, it is possible 
lo couple through T1 or T2 the output of 
V4 or \'S to an external jiower ampliher of 
any tyjie. such as push-pull ’45s. 

’rite fixed condensers .sliowti in the schematic 
circuit arc. except for Cl3. within the "cat” 
non-replaccable, and have values which arc 
not available here. 
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The Service Man*s Open Forum 


A SERVICE LEAGUE 

E arc orpani/iiip a Radio Service 
League in tJiis tcrritorv. Any iiitor- 
iiiation you can give us will he highly uppre- 
cialed. Our purposes are: 

(1) Better Radio Service; 

(2) Radio Servicing; 

(•1) Kxperiniental Radio and Theory ; 

(i) Television; 

(5) Short-Wave Work; 

(h) “Sound Projection*’ Engineering; 

(7) Amateur 'rransmitting; 

(8) Otlier Electrical Work; 

(^t) Standard Prices on Servicing Work; 

( 10 ) . 

J. ClAKE EiJJOTT, 
Clai/sville, Penn. 

(Mr. Elliott’s tenth subject, which lie 
omitted, might well he the detection and 
prevention of local radio interference, which 
can be dealt with best by an Organization. 
The li.st of subjects coniliines the interests 
ot the radio amateur and experinienter with 
those of the Service Man; among a small 
group, these distinctly separate fields may 
l»e of common interest, as here shown. We 
shall he especially gla<l to note the organiza¬ 
tion of Service Men in various communities 
for better teciinical and business practice. 
—Editor.) 


SHOOT IF YOU MUST! 

Y article, “Mow a Service Man Does 
It,” in the October issue of Raiho- 
CuAiT, dealing with repairs to transformers 
and cliokes, seems to have caused much con¬ 
troversy. 

By “simoting” (or impressing a voltage 
higlier than the rating under which a choke 
or transformer operates) the winding, an 
oj)en circuit may often he closed; tlie pro- 
ceiiure will work in about nine cases out of 
ten. All tliis reminds me of a conversation 
with another Service Man with whom I was 
cheeking in the previous <lay's work; 

Seuvice Max: “This set had an open 
secotui audio jiriinary, and I told the cus¬ 
tomer that we would change the cluissis.” 

CiiECKi:a {inffitelf): “l^id you try ‘shoot¬ 
ing’ the transfoi iiiei ?” 

S. M.; “Did yon read that article in 
Radio’Chaiu, tm)? It’s a lot of hunk.” 

C.; “What makes voii say that? Did you 
ever try ‘shooting’ a winding?’’ 

S. 31.: “Sure; once — and it doesn’t work.” 

C.: “Yon go l>ack today and try it; and 
report to me tomorrow.” 

(ir«/^ between acts) 

S. M.: “It worked, after two tries at it; 
and I waited an hour to see if it would stay 
put. r>iit I think we'll liavc to change the 
chassis, anyway.” 

C. : “No, we won’t. V on see, I wrote the 
article, and I happen to know that it 
works.” 

S. M.: “You—(speechless.) Exit, 

I believe that R \i>io-Cu.\rT’ is doing ex¬ 
cellent work. The Data Sheets are vcr.v 
use fid to one who is interested in doing the 
business of repairing sets well; speaking 
for a number of Service Men, 1 may say that 
they'' would all like to have plenty* of data on 
D.C. operated sets, which many will agree 


OPPORTUNITIES 

The “Opportunities” column of this 
month’s issue of Kadio-Ckvft will be 
found on page 543 of this issue. The 
Service Man who desires to take ad- 
vantajje of this feature may do so 
without cost, as explained there. 


are harder to work than A.C. Your short¬ 
wave departiiicnt should he nmch larger. 
Keep up the good work. 

Bert M. Errei), 

55 Dean St.y 
Brooklyn, N, Y, 


WH.ATS THE USE? 

IIAV'E just read Mr. Naylor's article, 
“Don’t Blame the Tubes 'I'ill Yon Know,'’ 
in the Eehinarv issue. I havx just cause 
to .say that Mr. Navlor is right; as I have 
been in the radio game for about five years, 
and have had a good many chances to ob¬ 
serve tlie methods used by the vaiimis 
dealers. At present I have in mind one 
for whom I did some work during the past 
few months; lie was siijiposcd to he tlie rep¬ 
resentative for the sets he liaiullcs. When 
1 asked him for the diagram for one set, he 
politely told me that it was not necessary; 
that I should just go and look the set over 
and put in a new detector tube, for that 
was all that was likely to he the matter. 

When 1 got on the job, I tested tlie tubes 
and, as they were all O. K., I went at the 
circuit and found that the trouble was due 
to a broken-down bv-jiass condenser and 
one of the R.F. coils, which was shortcil 
by a piece of wire which was unnecessary 
in the set. I removed the wire, aiul the .set 
worked better at once. (I followed out the 
circuit by means of a diagram I had re¬ 
ceived from the National Itadio Institute, 
of which I am an active student.) 

After the set was taken hack, and the 
customer satisfied, I told the dealer about 
it. He came l)ack at me with — “Well, if 
you had put in a new tube for them, they” 
might have been just as well satisfied.” 

Now talk about y'our 100% coojicration 
between the dealer, the Service 3Ian and the 
customer ! 

It wonhl be a very good thing for all 
eoiieertied if the iiiamifacturcis would give 
a little more thought to tlie subject of liav- 
ing thoroughly ipialiflcd men for their dis- 
t ributors. 

C\UL F. Rroskev, 
Peadiny, Penn. 

HITS THE NAIL ON THE HE.AD 

I IIAX'E been a rca<ler of yoiir radio pub¬ 
lications for several years, and in De¬ 
cember R.\i)io-CuAKr (Page 249) I note a 
letter from Mr. Delbert Myers. 

Having broken inlo the Service game sev¬ 
eral nionfhs ago, this particular letter inter¬ 
ests me; for it certainly hits the nail on 
I lie head. 

I eneountcr the conditions mentioned in 
I he letter, and, were it not for the fact that 


1 have coiisitlerable data on hand, THANKS 
to piililicatioiis such as yours and others, as 
well as in formation gained of the N. U. I., 
I would have been up against real snags. 

So I say, WHY should the maniifactiiring 
coneenis be so tight with their information? 
We get tlie Jobs out regardless; I nit often a 
little information regarding peculiarities of 
ciiciiit design, values of constants, etc., 
wouUl greatly facilitate service. 

B. G. Ci.cmnER, 

Santa 3/aria, Calif. 


STANDARDIZATION WANTED 

I HAVE been a reader of Radio-Craft 
ever since it was put on the market; in 
fact 1 was one of tlie charter subscribers. 
I am .specially interested in the Service Data 
Sheets which come out nionthlv. 

Why not have hinders made to fit these 
pages and hold aixnit two or three years’ 
run of the Service Sheets, and have the 
pages perforated at the hack; so they could 
he easily removed for insertion in the 
hinders? 

I am sure that every Service 3Ian who 
hu}S >our magazine voukl he glad to pay 
a nominal sum for such a hinder; heeaiise 
he would have all of the data at his finger 
f.ijis at all times, and would have his maga¬ 
zines intact for future reference. 

The nlimber of Service Men who read 
your magazine will run up into the thou¬ 
sands in a few i non 11 is; so tlie cost of having 
tlic.se hinders made would be reduced to a 
small figure. 

Most Service Men like to carry such data 
in their test kits on the job; because it 
would not do them much giKid on the slicif 
at home, and that is where it would he if 
they left it in the magazines. 

The most serious service jirohleins today 
are the set diagrams that do not give even 
the values of the jiarls, rcsislors, fixed con¬ 
densers, ami do not have a csmtimiity test. 

The greatest .step toward ease of service 
wouUl he an cstiililislied system of uniform 
sizes and values of replacements — resistors, 
condensers, shunts, etc. 

At present eaeli manufacturer has liis 
own pet style and shape of resistor and con¬ 
denser; which makes it hard for the Serviec 
.Man to get one to fit without sending to the 
distributor of that kind of set. Here's 
hoping the niiniufactmers get together and 
standardize these parts soon. 

Roy Douc;i..vsvS, 

Hast in ys, Michigan. 

(The tainted States postal laws do not 
ooiiteiiiplati* that magazines Miail he used in 
tlie manner specified by Mr. Douglass; and 
prohibit the publishers from printing pages 
ill a iiiminer expressly dc.sigiied to be re¬ 
moved for refeience. Of course, there is no 
penalty piovi<tcd l>y law — as yet—for the 
reader who cuts out pages and preserves 
them ill any manner he sees fit. This ex¬ 
planation is given liccaiisc nuniv readers ask 
ns this same (jucstion. In other countries, 
the postal laws are more liberally framed; 
and recognize the fact that the purpose for 
wliicli technical publications are printed is 
to give information of permanent value to 
their readers. — Editor.) 
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Why and How the Service Man Should Sell 

After all, the Service Man is practicing his profession to make 
money. We will all welcome articles dealing with the financial 
side of servicing. Mr. Rockhill tells how he developed from a 

radio fan into a dealer. 


I T has lieen the writer’s experience that 
the Service Man in small tmens (l(»es not 
make nearly as much money out of 
radio as he could. 

About a >car ago I decided to go into 
tlie radio service game; as I had been called 
upon by a lot of people to fix up their sets 
(and most usually without pay) and hud dis¬ 
covered that, of the three dealers who sold 
radios in this town, not one of them bad 
even read a radio magazine of any kind, 
'i’hey could not tell the ditVerence between 
a radio-freijiiency transformer and an audio 
transformer. 

I made out a list of all the radio set own- 
cts that I knew, and mailed to each one of 
tliem a letter stating that I was now servic¬ 
ing radios, and re<piesting their business. A 
short time after this, I iliseovered that 
many of the owners of the sets I servicc<l 
did not like to buy supplies from the local 
dealers; suspecUng that they used a lot 
of accessories and then sold them for new. 
So I })ut in a full line of tubes and accessor¬ 
ies, aiul then w»ent t)jick to my mailing list, 
which had grown until every man that bad 
a radio in town was listed. I made up a 
sales letter, telling about my now selling 
ubes and accessories, and mailed one out 
In each owner. 

The sales were very good and quite a good 
luofit was realized on these alone. Last 
June the writer heard one of the radio deal- 
i-rs make the remark that he “sold the sets 
and let Hockhill fix them’*; so he himself 
made tlie money. This set me to thinking 
that, if he could sell sets and not give serv¬ 
ice of any kind, that 1 ought to be able to 
sell a good deal more with serince. A manu- 


Radio Sets — Rower Amplifiers — .\ccessories 

F. C. ROCKHILL 
Authorized R. C. A. Radioia Dealer 
St. Refds Falls, N. Y, 

Radio Sales and Service 

October 21, 1929 

Dear Sir; 

You can buy a Radio set most anywhere 
now; but you cannot match tlie values that 
we offer right here at home. There is also 
the €|uestioii of service. If bought from 
us, we are right here to give you prompt 
service; no waiting for an outside Service 
Man who has more ground to cover tb.m 
he can — so you are left waiting or you must 
find isonie one else. 

Our sets arc made by the largest Radio 
Company in the world (Radio Corporation) 
and there is a model to suit every one. 
Trices range from $88.50 to $750.00 and 
the (juality is the best regardless of price. 

They are sold on the easy payment plan 
and terms can l>c arranged to suit you. 
Won’t you Call and look these sets oVer, or 
mail the enclosed card ami we will call on 
you? 

Sincerely yours. 

F. C. Rockhill. 


By F. G. ROCKHILL 



The layout (not to scale) of Mr. RockhiU's 

little display room: 1, 2. 3, benches; 4, 5, 6, 

7, 8, chairs; 9, 10, 11, floor lamps. 

fuefmer at this time was offering a few all- 
clcctric sets at a very low price, and four of 
these sets were bought and offered for sale. 
This was in Jidy and, at first, there was not 
a piosptrt in view; hut by the end of the 
week two of the sets were sold and two more 
pro.si)cels lined up. \\y (he eml of the next 
week, the last two sets were sold, and two 
more expensive sets with them. 

Eneonrageil hv this, I took steps to ob¬ 
tain the agency for one of the best-known 
lines of receivers; and I will tell something 
of the nietluxls which I am using to sell 
them. It must lie reiuemhered that this is 
a small town (in northern New York Slate) 
and that my procedure is adapteil to a 
small coiunuinily. He that as it may, one 
must experiment. 

Methods of Sellitij^ 

'The first thing I did was to consider the 
dealers already engaged in the radio busi¬ 
ness in this town; and then to decide upon 
the type of advertising to use in eornpeti- 
t it ion with them. 'The company whieli fur¬ 
nishes electricity to the town einploy.s two 
men selling for them, constantly. A garage 
in another town abso sold here. 

To call the attention of prospective cus¬ 
tomers to my set.s, a form letter (repro¬ 
duced here) was sent out broadcast. I’ro.s- 
peet.s' names came trickling in; and a close 
study of ea< h name was made, to determine 
what receiver price class would interest, 
tliem most. Then a follow-uj) letter, de¬ 
scribing the apparatus that seemed most 
siiitahle to their reijnirements, was sent to 
each. 

A display n>om on the main street was 
fitted up (as indicated in the diagram, Fig. 
L which .shows the arrangement). Only one 
receiver of each model is kept on display; 


the reserve stock being out of sight. Chairs 
arc arranged in a homey manner; no wir¬ 
ing is visible in the room, which is about 
12 X It feet. Wlien a jiro.speet comes, wc 
try to avoid the appearance of a jdaee of 
bnsine.ss; in oilier words, we allow the Cus¬ 
tomer to “.self’ himself. Tliis plan has proved 
very successful, so far. 

In ailditioii, outside selling is Carried on. 
Values of other prospects are seemed, usu¬ 
ally from older ciislonieis; and we call upon 
these* in their own I mines. An allowance, 
dctermiiieil by the sale made and the sell¬ 
ing efVoi t required on onr own part, is made 
to customers who assist ns to a sale. 

'The local newspaper carries onr adver¬ 
tisement each week, and slides are run dur¬ 
ing each show at the local theater. At the 
pres-mt lime, we arc huikling an amplifier 
for use in the theater, and wc expect to 
oi/tain a lot of good advertising through 
this. 

FoUm\-np cards arc used on every .sale; 
and all service calls arc noted on these. 
The price received for the .set is listed in 
one column; the cost, with express eliargc.s, 
and service charges during the periotl of 
free service (1)0 days) are noted in the 
other. At the end of the ninety days, a 
hahuiee is struck, and onr net profit listed 
on that page. 'The rest of the slieet is used 
whenever accessories for that set arc sold; 
so that wc have in compact form a recortl 
of all the business given ns by the owner 
of that set. 

.\s w’c carry on independent service work 
also, our overhead is computed on the sales 
made by both departments, and deducted; 
giving the net jirofit. 


Dear Sir: 

I bear that you are ititcrested in a new 
radio receiver; so I .Tin writing to you to 
tell you al)out the Radiolas 44 and 4*6. 

The 44 and 46 use the new Screen-Grid 
titlies that yon hear so nnich altciit. Three 
of these tubes are iise<l in each machine, 
two as ratlio frequency amplifiers and the 
other as a power detector; which gives to 
this Radio the ability to receive far distant 
statiotis witli great volume. The amplifi¬ 
cation in the detector stage is so great that 
only one stage of audio is needed; this part 
of the receiver emiiloys another new tube, 
the 245 power tid)e which gives a volume 
and depth of tone that has never been 
equaled lieforc. 

The 44 is a compact table model in a 
beautiful walitut veneer cabinet and the 46 
is a cottsole model with the famous Radioia 
dynamic speaker built in. Both are single 
dial with the vohinie-Control knob mounted 
on the same shaft with the tuning knol): 
making tliis Radio one that can be truly 
operate«l with one hand. 

Call and sec these machines as they must 
be viewed to be appreciated, or mail the 
enclosed card and one will lie brought to 
your home for a free demonstration. May 
I hear from you? 

Truly yours, 

F. C. Rockhill. 


A sales letter for certain models. 


The introductory form letter. 
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I)ear Sir: 

1 have just receive<l a new Xadiola 33 
that 1 woiihl like to place into your honie 
Oil demonstration. Gratis. 

This is an all«electric radio of the latest 
type and sells Complete for oidy $88.50. 
This machine is sold with otir usual guar¬ 
antee and is serviced for a period of ninety 
days free of all cliarges. 

They may l)e purchasetl on the easypay- 
ment plan and a lll>era1 allowance will lie 
made for your old ra<lio set. Simply mail 
the enclosed card or call and you will hnd 
me at your service. 

May I hear from you? 

Very truly yours. 

F. C. HocK HILL 


A letter to a low price prospect. 

Mukinj^ Service Pay 

To niiike a sfivicc tlepartiiuMit pay in 
conruM’tiuii with the sale of sets was a proh- 
leiu at first; Imt it has been solved. Some 
of the methotls used are describetl below. 

All acres.sorv sales are eretliled to the 
Service Department; as we feel that thi.s 
is I a rarely rcspotisiblc for these sales. This, 
of course, boosts the showing of tliis de¬ 
part tnent a good deal. 

A card-index system is used, in which wi* 
li.st all set owners who arc near enough for 
us to service (piicldy. A separate list is 
kept of set owners who live at a greater 
distance. 

(3n each owner’s card, as witli sets stild 
by tis, there is reeortled the make of re¬ 
ceiver, work done and accessories sold. 
When a call comes in, tliis card is ennstrlled; 
and with the information providetl by the 
customer, a rather aceniatc forecast of the 
trouble to he exiu'Ctcd can he rnaih*. 

Once each month the file is gone over; 
and a letter suggesting a visit from the 


Service Man to check the performance of 
the set is sent to eacli owner who has not 
put in a call for ten weeks. A charge is 
made for each call, the amount depending 
on the time rcipiired to eoine and go. 

Ueplaeemcnts are charged at the regular 
list i>rices, plus the price for labor-. 'I'he 
tubes in the set being serviiTil arc tested; 
and new ones jnit in to re]>laec those which 
do not stiow lip as well as they should. This 
one feature saves many “no charge” calls; 
and the customer is generally well pleased, 
since the si*t performs niircli better. After 
.servicing the set, the Service Man calls to 
die owner’s attention any acces.sorics which 
Woiihl im]>rove its ]>cifortuance: anti this 
results in (piitc a few additional sales. In 
adtlition, it gives tlie customer the inrprc.s- 
sion that yon arc taking n lot of interest in 
him. 

'Diis fall wc obtained fioni the IT C. A. 
two-color postal cards (in sets of six) call¬ 
ing the attention of tlie set owner to the 
fa<‘t that new Hadiotrons might make the 
old set work as well as when it was new. 
These were mailed at intervals of six days; 
and the results were very satisfactory. The 
cost of the mailings was small — just that of 
the cards — and we trace to them the sale 
of several A.C. dynamic speakers to owners 
of old A.C. .sets who had magnetic speakers, 
as a result of gaining admittance for the 
Service Man to the customer’s home. 

Some Service Hints 

Here are a few of the technical problems 
that we have encountered: 

Tiilie distortion ha]>pens often in sets hav¬ 
ing a *71A ]>ow'er tube; and at first gives 
the iinpre.ssion that tlie sjieakcr is loose and 
rattling. It is due, however, to low filninent 
emission; and a new tube corrects the 


Dear Sir: 

1 would like to call your attention to the 
fact that the Kadiola 60 for $138.00 is now 
one of the liest buys in the radio market 
today; so 1 am taking the liberty of writ¬ 
ing you regarding this set. 

This set uses nine of the new .\,C. tuljes 
in tlie famous superheterodyne circuit, whicli 
makes it one of the most t)Owerful, selec¬ 
tive and sensitive of sets. It also makes 
use of a power detector, and has only one 
stage of audio amplification; which results 
in a true aud lifelike tone. 

It may lie purchased on the easy-payment 
plan and a liberal allowance will be allowed 
you on your old set. Simply mail the en¬ 
closed card or call, and you will find that 
1 am glad to serve you. 

May I hear from you? 

\ cry truly yours, 

F. C. koCKHILL. 


Short and to the point. 

trouble at once. Watch for ’27 tubes tliat 
have a blue haze wlien operating; and for 
shorted elements in the ’l-^s. 

Sometime the “Hadiota .TV’ does not seem 
to he as sensitive as it sliould be. Test the 
IuIk^s, and put tlie best ’2(i in the .second 
socket from the riglit (facing the receiver). 
The comjien.sating condenser slionld tie ad- 
instetl just Iielow tlie oscillation point. This 
unit is located at the hack of the chassis, 
and may lie reached througli a small hole 
in the back of the cabinet — the last to the 
left, facing tlic rear of the <*hassis. 

In the Atwater Kents, watch for shorteil 
hy-])ass Ciindcnsers and for an open voice 
coil in the dynamic. The jilatc voltages will 
generally read low if conden.seis are shorted. 
At times, too, the voice coil in the speaker 
will ground to tlie speaker frame; so, if 
everything else se<*iiis (). K., test for shorts 
between the speaker terminals and its frame. 


From Service Man to Radio Engineer 

By DR. ALFRED N. GOLDSMITH 

Vice-President and General Engineer, Radio Corporation of America 


B efore entering tlie radio field, a 
young man should ask himself these 
I (piestions: Have I a keen ear, a 
(juick eye, and some skill at nianijm- 
lation? Do I (phckly grasp scientific facts 
about inacliinery and electrical devices? Ain 
I willing to study nights? Am I prepared 
to spend several yea is working my way up 
from the bottom in a radio factory, a broad¬ 
cast station, or a transoceanic or a ma¬ 
rine station? .Vnd \\ill I lie at home in an 
engineering profession? 

If he can answer all of tlicse (piestions 
sincerely and positively in the attirniative, 
he may consider radio as a profession. 

There are t\\n wa\s to get into tlie radio 
field. One of them is to study electrical 
engineering, aiul finallv eoriecntrating on 
radio engineering. He can then enter a 
radio company in an assistant engineering 
capacity and work liis way np. 

The other inetliod largely involves nelf- 
iuifion. 

It is a harder way and a longer way, and 
reepures real grit and unusual aptitude. 
The prospective radio engineer niu.st study 
at home the best available liooks on ele¬ 
mentary and advanced pliysic.s, algebra^ 


FOR THE AMBITIOUS 

HIS interestinji article, outlininji 
the opportunities for the intelli- 
i^ent and ambitious youni^ man who 
desires to iitraduate fronri the status of 
a Radio Service Man into that of a 
Radio Enj^ineer—truly deservinf^ the 
name—was written nearly four years 
aj{o by Dr. Alfred N. Goldsmith, the 
well-known authority on radio, who 
has been since that time elected presi¬ 
dent of the Institute of Radio En- 
jiineers, to Mr. Boris S. Naimark, of 
New York City. 

Radio-Craft asked of Dr. Goldsmith 
if he had anything to add to this 
message for Service Men of 1930; and 
he replied: “I do not think it would 
be desirable to enlarge on It; its 
brevity is. I believe, one of its vir¬ 
tues.** Its inspirational value is an¬ 
other; there are many of the readers 
of this magazine who will, we are 
confident, profit by it, and act 
accordingly. 


some trigonometry, some good books on di¬ 
rect- and alternating-current inacliinery, and 
a succession of radio engineering text books, 
starting witli tlie more elementary and end¬ 
ing up with the most advanced books wiiicli 
lie can find. ,\t the same time, or sliortly 
thereafter, he will do well first to assemble 
a nmnber of radio sets liim.self at his lionie, 
and then to get a job in the assembly of 
radio set.s, or in the testing or servicing of 
sets witli a relialile and up-to-date radio 
concern. By sticking to this job, and keep¬ 
ing his eyes and ears open, tliere is no 
reason why lie should not within a few 
years seen re a fairly respon.sible position as 
an engineer in the radio field. 

He should also kee]> in touch with other 
engineers and attend meetings of engineer¬ 
ing societies, at tlie same time reading the 
best journals wliieli he can secure. It is 
only in this way that he can keep up-to- 
date in the radio art. 

Radio engineering is a .sjdendid profe.ssion 
for a moderate nuinher of ambitious young 
.AmericaiLS, hut it has no jilaee for the man 
who is w'aitiiig for life to hand him its re¬ 
wards on a gold platter. He will have to 
learn his job and .stick to it. 
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A conservative appraisal of the latest radio tube, from the man 
who gave radio its growth by making the first one. 


By DR. LEH Dr FOREST 





9 


j 


B ack in tlie early days of 1908-9» 
when I wanted to get more power 
out of tfie aiidioti> wliieh up to that 
time had contained only a single grid 
and a single i)late, (or “wing” as it was 
tlien called), 1 asked McCandless, who was 
making amlions for me, to put in a <lupli- 
c.ite set of a grid and a plate, on tlie oppo¬ 
site side of the filament. This was *ionc, 
and the two additional leads were hrought 
out at the top of the tube, independent and 
insulated from each otlier. 

With this coml>ination 1 was able to try 
out a great nunil)er of novel hook-ups; for I 
had then two independent plates and two 
inilepemlent grids, with a common filament. 

For standard use as a tleteetor or an 
audio amplifier, I always connected the two 
plates in parallel, and the same witli the 
two grids. 

Later on, McCandless connected the two 
plates together inside the bulb, as also the 
tuo grids; bringing out only two leads in¬ 
stead of four- This arrangement gave me 
the close equivalent of the box or cylindrical 
types of plate aniJ grid; althongli my first 
actual cylindrical grid and plate electrodes 
were constructed in the spring of 19LT 

Early Experiments 

But 1 did a lot of experimenting with 
these “tetrode” and “pentode” types of 
audion (in which the four leads from the 
two grids and the two i ^ates came out 
separatelv) (hiring the years from B)1‘2 to 
1916. 

One of the most interesting circuits, of 
all I found, was the “double-oscillator” 
type; where one plate and the opposite grid 
were connected together through an H.E\ 
coil with a variable condenser in shunt 
thereto, and a grid-stopping condenser to 
keep the plate voltage off the grid. When 
both plate-grid pairs were thus linked, 
through distinct but coupled R.F. coils, an 
exceedingly intense oscillator, of very short 
wavelengths, was obtained. 

Some of the very interesting circuits, 
combinations of radio and audio frc(pien- 
eies, then obtained are outlined in iny U- S- 
Patent No. 1,B1 filed September t, 

1915. There is shown schematically the 
screen-grid tube construction, as well as 
some early forms of “push-pull” arrange¬ 
ments. Incidentally, the ai rringcments there 
shown of the “oscillator grid” with anotlier 
grid for audio niodnlntion will, I am con¬ 
vinced, be found very useful in the future, 
for small-power, light-weight radiophone 
tiansmitters for very short-wave work. 

But all that I luive above stated, while 
interesting as .showing the early history of 
what has recently been developed into the 
modern pentode tube, is of little direct 
hearing on the matter I am now a.sked to 
discuss — the possibilities of the latter. 



DR. LEE De FOREST 


President of tlie Institute of Radio 
Engineers, and Inventor of the Audion 
Vacuum Tube 


Although the intensive development of 
the audion tube, in (piantity jirodiudion, 
brought about by the insistent demands of 
war, stopped work on the multi-electrode 
tube, radio engineers have recently returned 
to this rich ticld of research. Last year, in 
this country, the tetrode, or scrccii-grid 
tube, was finally put on a firm engineering 
basis of accurate quantity production. 
Many were the headaches endured, and many 
the fortunes lost, in prematurely liringing 
out screen-grid sets before the tube itself 
was on a secure basis. 

Advantages of the Pentode 

And, more recently, radio engineers have 
returned to the pentode. Those who have 
followed this path of research view the pos¬ 
sibilities of the pentode with enthusiasm; 
and rightly so, as I well know. And I am 
convinced that the “split-plate” will permit 
of great developments which have, thus far, 
been generally unthought of in connection 
with the five-element tube. Undoubtedly 
this will l)c one of the many new features 
of the pentode of tomorrow, especially for 
transmitting purpo.ses. 

Now that the radio market has tightened 
up, manufacturers arc casting about for 
fertile fields. The farm population of tliis 
country (which, contrary to general opin¬ 
ion, uses the radio more than any other class 
<»f our hctcrogeucous population) has been 
as yet largely neglected. Battery receivers 
have been made for farm consumption; lint 
for the most part they have not approaclied 
the (|uality of the A.C. sets. The nine mil¬ 
lion American homes still unwired jircsent 
a tremendous market. It is entirely pos¬ 
sible tliat the pentode will soon be found 
in battery sets manufactured for rural 
consumption. 

Let us hojie that amateur radio, now dor¬ 
mant, will again come to the fore. Amateur 
transmitters with a single tube should be 


most popular; and this tube will, in all 
probability, be the jientode, witli its many 
possibilities for those ingenious and tire¬ 
less workers. 

In l!ingland, where radio receivers are 
taxed according to the number of tubes they 
use, the pentode is a great economy; sncli 
a situation is non-existent in this country. 
Hoveve?-, (though 1 hope to tlie contrary) 
if the crass advertising wbicli our broad¬ 
cast sponsors are foisting upon the public 
continue.s, that pulilic might decide that it is 
worth while to pay a small fee or tax, which 
wiil lie allotted hy the government to the 
broadcast stations, in return for unadulter¬ 
ated entertaimnent. Such a move is already 
on foot; if it materializes, the chances are 
that such a tax will be based on the number 
of tubes. And if so, the })entode will then 
come into its owm in our country. 

Problems of the Pentode 

The cost of pentodes will always be higher 
Ilian that of tlie simpler types. Only those 
tube engineers who liave themselves en¬ 
countered and overcome the thousaiid-aiid- 
onc ditlicultics, which faced them in putting 
into practise accurate (piantity manufacture 
of the screen-grid tube, can begin to ap¬ 
preciate what it will cost to do the same 
for the three-grid type. The addition of 
this third grid will introduce «i series of 
difficulties, in assemblage, gauging, in.spcc- 
tioii, testing, entirely diS])roportionate to the 
number of elements added. 

It is certain that tlie life of the filament 
or cathode Mill he no longer than for the 
*27 or *21 type.s, which cost much less. And 
when a pentode burns out out goes the en¬ 
tire tube. So an unfortunate mal-adjust- 
rnent of the tube will be disproportionately 
more costly. 

It is not iiiy intent here to go into a de¬ 
tailed descrijition of the modern pentode, 
or the various methods of using it. Suffice 
it to say here that, hy the use of the third 
grid, jiositivcly charged to act as a “space- 
charge** grid, all the advantages of employ- 
in.^ the extra grid in the ’2t type as a space- 
charge grid are retained; while the tube 
may still he used as a screen-grid type with 
its cx(*c.ssiv(‘ly small control-grid-plate ca¬ 
pacity, its high mu, etc. 

But do not for one moment assume tliat 
there is not a basket-full of trouble aliead 
of the set manufacturer before he gets a 
really reliable, foolproof, pentode set on 
the unstable sea of market popularity. And 
this is assuming (a long a.ssumption) that 
the tube manufacturers will soon be able 
to turn out large quantities of reliable, 
standardized, interchangeable pentodes with 
a long life and practically non-microphonic. 

Most of the development work on pen¬ 
todes has been carried out in Europe, Just 

{Coofinued on page 513) 
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Developments in 
Beam Radio 

How the sharply directional charac¬ 
teristics of the Short Waves are used 
to link together continents by tele¬ 
phone and with international broad¬ 
cast programs, as well as to develop 
safety in aviation 

By LAURENCE M. GOGKADAY 





FtH,. R 

The tratisniittcr of the ffround 
apparatus at ^^ineola, H. V., 
used to (Itrccf Lteut. Doolittle's 
‘*blind" ftiffht from and to 
Mitchrl Field. Its siptials were 
vie^ced in an indicator like that 
of Fig. D. 


(£> Underwoal & Umlci wood. 


F TVK yenrs npo tliis month, experi¬ 
ments with liijrh-l’rcqnency transmis¬ 
sions were hist iieiiig begun. During 
tiiis tempestuous half-decmle, many 
transitions have taken place. Totlay, tliese 
rapidly-vibrating radio signals are being fo- 
cuse<l like invisilde wires to destinations 
half-way ai*ound the globe, concentrating a 
given amount of power, not into all direc¬ 
tions, but stretching out in a narrow beam 
pointing to the tlesired receiving station ami 
warding off reception at undesired points. 
In a similar manner they are providing eyes 
for aiieraft pilots blirulcd by iiad weather, 
as if to point a hngcr to the spot of safe 
landing. 

When the science of radio communica¬ 
tion was very young, the transmission of a 
signal in a given direction was thought to 
be preposterous. Engineers often dreamed 
of the day when it would be possilile to 
direct a signal to a given point; but almost 
all discarded the problem ns a hopeless task. 
It was considered to 1)C one t)f the many 
phenomena of radio transmission, that an 
antenna should radiate a signal of equal in¬ 
tensity in all directions. 


An experimental short-xvavc 

Xot until the jnacticability of short-wave 
transmission was well beyond the experi¬ 
mental stage, was it discovered that the si/.e 
and shape of the radiator employed has an 


Fiji. E 

A short-zvavc receiver especially designed for 
installation in an airplane. 

(Radio CoriK)ration of America) 


important hearing on the good or bad re¬ 
ception of a signal at a given distance and 
direction from the transmitter. During these 
early days of real develojmient it was found 
that signals emitted from a horizontal an¬ 
tenna bail greater signal 
strength and consistency 
in the direction to which it 
pointed; with perhaps a 
more ])ronounced direc¬ 
tional effect favoring the 
lead-in end of the aerial. 
Similarly, it was discov- 


Fiji. A 

receiving station of the General Electric Co. at 
Schenectady, N, Y. 

ered that a vertical antenna showed prac¬ 
tically no directional favoritism. 

Wave Polarization 

The findings led engineers and experi¬ 
menters to believe that it would therefore 
be j)ussihle to coniine a radio signal within 
a small arc, aiul ilircct it to a desired lo¬ 
cality without much ditVicnlty. Marconi was 
one of the first to discover this jihenomeuon, 
and design i'l retleetor system of radiating 
signals which could he directed, and would 
virtually confine almost all of the normal 
radiatcil jmwer to a given direction; thus 
Imilding up the radiating ipialities of a 
given-powcreil transmitter and greatly in¬ 
creasing the normal range. Also, by re¬ 
stricting the signal to a small sector, recep¬ 
tion woulil be virtually cut off in all other 
directions, and thus sccrccy, one of the 
greatest problems of transmission, w'ould 
be partly obtained. 

Marconi discovered, as did others, that 
placing a mcslied “screen” of wire behind a 
high-freipiencv radiator would tend to shield 
transmission behind tlie mesh, and polarize 
tlie waves in the opposite direction. Dur¬ 
ing the course of his exjieriments, it was 
found that the size of the reflector, its po¬ 
sition and design bore a direct relation to 
the Wcivciength of the transmitter. Thou¬ 
sands of different tyjies of antennas anti re¬ 
flectors w'cre exjieriinenteil with. Some took 
the sha})c of a series of a dozen or more 
vertical antennas arranged to form a para¬ 
bolic reflector, some being connected di¬ 
rectly to the transmitting set, ami others 
luercly banging, to absorb the signals ra¬ 
diating in the undesired direction. An at¬ 
tempt was even made to build a huge radiat¬ 
ing system on a revolving platform which 
could he rotated in any direction to “shoot” 
th(* radio signals to any desired destination. 

Vo small amount of work on beam ex¬ 
perimentation has lieen done by Dr. E. F. 
W. Alexanderson, of tlie General Electric 
Company, at Si’lienectady. When Marconi 
was first experimenting with his beam theory, 
Alexanderson was busy in his laboratory 
cxjicrimentiiig witli jiolarized propagation 
of short-wave signals. He tried several 
hundred different types of directional an¬ 
tennas, varying from fifty feet to two miles 
in length, and ranging in height from one 
foot to four hundred feet; and discovered 
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that a radiating system which emitted a 
purely horizontal signal had unusual char¬ 
acteristics. 

For several months during 1926 he car¬ 
ried on experiments with a receiving station 
on Long Island^ a hundred miles away, 
transmitting first purely horizontally-polar- 



Fig. D 


TiiC visual-rCcd itidicator used by aviators to 
receive beacoft sigtials; the dit'Crsion of the 
white reeds to either side sho7Vs a departure 
from the course. 


ized waves, then vertically polarized signals. 
Wliile this phenomenon had been previously 
known at the time of his experiments, and 
lie was ci-edifed with “rediscovering’ hori¬ 
zontal polarization, it was the first time the 
principle liad iieen applied to cast a signal 
in a given direction. 

As a result of these experiments, Alex- 
anderson developed a number of different 
types of reflectors and directional types of 
antennas, and many of these are in use to¬ 
day by American short-wave telegraph sta¬ 
tions carrying on coinnuinication with all 
points of the globe. 


The “Beam” Systems 
The beam or directional antenna has vir¬ 
tually revolutionized the international com¬ 
munication systems of the world, and made 
possible, not only telegraphy, but telephon¬ 
ing over distances previously impossible. 
Through the system of directional trans¬ 
mission developed by Marconi, Great Britain 
now maintains one of the most extensive 
beam radio systems of the world, which 
reaches out like long fingers to each of the 
country’s dominions, islantls and possessions, 
and forms a spider-web-like communica¬ 
tion network whicli facilitates constant com- 
iminication from all of these remote lands 
to London. 

Other foreign countries have also done 
considerable experiments on world-wide 
high-frequency communication. Holland has 
been an ardent experimenter along this line. 
Ever since its possibilities in tlie earlv days 
of wireless telepliony, short-wave distribu¬ 
tion has been a subject of serious study and 
experimedtation among Dutch scientists; 
and the Dutch Government has also shown 
wisdom in encouraging such study and re- 
searA. While long-wave broa<lcasting does 
not flourish in Holland, because of ])oIitical 
influences, in the domain of short waves, 
Holland has in several matters beaten the 
world. Some of tJie success is due to the 
experiments of a great electrical firm at 
Eindhoven which employs, besides twenty 
thousand workers, eminent electricians, en¬ 
gineers and inventors, whose work is known 


to millions of the public, but whose names 
are known to only scientific circles. 

It was as recently as 1927 that a surprise 
was accorded the directors of the radio¬ 
phone transmitters at Eindhoven by the re¬ 
ception of a telegram from the East Indies, 
that a concert had been picked up at Ban¬ 
doeng, Java, 7,000 miles away. A little 
later a successful world broadcast was made 
through tliis transmitter, tlie transmission 
being a concert of MengcJherg and his Am¬ 
sterdam Concert Orchestra. Holland lias 
perhaps tlie most modern short-wave hrnad- 
ensting apparatus in the world, and the 
signals of the station, PCJ, are consistently 
received in the United States by' amateurs, 
and frequently rebroadcast by American 
stations. 

The “Skip Distance” 

“Skip-distance” phenomena which cause 
radio signals, transmitted on a given wave¬ 
length to a known destination, to he reliable 
during only a certain few hours of the day, 


may soon he reduced to a negligible prob¬ 
lem as the result of present beam experi¬ 
ments. .My own experiments with shdtt- 
wave phenomena almost definitely prove 
that the so-called “skip distance” effect is 
caused by the radiation from an antenna, 
at an obtuse angle, of signals wliich there¬ 
fore strike a layer of ionized atmosphere, 
(coiuinonly referred to as tlie Heaviside 
Layer) and are reflected back to earth. 
(The action is similar to timt which is pro¬ 
duced when a narrow beam of light is 
flashed on a minor, the light being re¬ 
flected away from the niirror at an angle 
equal to that of the direct beam.) 

Experiments are now under way for build¬ 
ing a beam antenna which will radiate a 
signal at the desired angle to strike the 
Heaviside layer, and re))Ound to earth right 
at the receiving station. These researches 
arc experimental; as there are many facts 
to he discovered before the idea is dcvelopctl 
to iiracticahility. The ionized layer of at¬ 
mosphere is constantly var>ing in height; 



Fig. C 

The iuuricr cf a radio bcaco,, sfa,!o„. „,o traoMuiag apparatnr. u,hicl, is co«neoud to 

ug loop antennas outside. iFrom an official photograph by the U. S. Army Air Corps.) 
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wliicli, of course, \nouK1 cluinge llie angle of 
reflection. Also, these strata al)ove the 
earth’s atmosphere frecpiently have a ten¬ 
dency to al)Sorl) a signal, carrying it tor 
an undeteniiinahle distance before it re¬ 
turns to earth. While the idea lias some 
merit, a considerable amount of research 
will he re(piired before it is fully developetl 
and understood. 

I’crliaps one of the most recent develop¬ 
ments in higli-fre*picncy beam transmission 
has been the transatlantic radio-telephone 
circuit in'stalled by the American Tele¬ 
phone and 'rdegrapii Company, in co-opera- 
tion with the Hritish Post Otiice. One of 
the most modern beam stations in the \sorld 
was erected by the company at baurence- 
villc, N. J., hist June. The station repre¬ 
sents the latest innovations in the design 
and practice of short-wave beam telephone 
C(piipment. It is located atop a high hUl, 
about one mile from 1 .aurenceville and three 
miles south of Princeton. The towers, which 
are visible for miles around the surrounding 
couTitrv, number twenty-four in all, and sup¬ 
port a beam or broadside antenna of the 
latest type. (A portion of this, and other 
beam antennas, were illustrated in iny ar¬ 
ticle in the preceding issue of UAnio-Ctt.\fT'.) 

Transmitting ccpiipment is housed in two 
separate buildings about a half mile apart, 
enc'h of wliicl* contains two transmitting 
sets. Until traiisniitters in the west building 
are used on the Knropean circuit of the 
system. 

Plan of the System 

Because of the inherent characteristics of 
the beam antenna, the aerial masts are 
erected in an “L'* formation, one leg of 
which is used for the lyondon eirenits, mul 
the other for South America. The antennas 
for the three short-wave systems to Knropc 
arc in a direct line and arc supported by 
nineteen steel towers at *250-foot intervals. 
This series of nineteen towers stands in line 
as nearly at right angles to the direction of 
New Southgate, Rngland (the location ot 
the I^ndon receiving station) as surveying 
permits. The wires forming each ]>art of 
the three antennas are not strung on top 
of the towers, howawer, but, like a coarsc- 
Tiieshed screen or curtain, liang in a ver¬ 
tical plane between the tow'crs; the lower¬ 
ed ge of the .screen or curtain coming within 
several feet of the ground. 

'I'he design of the antennas is calculated 
to give a marked directional effect to the 
outgoing .signals. Beennse of the arrange¬ 
ment of interconnecting wires in the form 



of a coarsc-iiieshed .screen, the dimensions 
of Nvlucli hear a detinitc relation to the wave¬ 
length of the impulses sent out, the signals 
arc strongest in a direction at right angles 
to the plane of the curtain, ’the impulses 
sent out from the various vertical segments 
of each antenna cross one another and, tlieie- 
fore, iieutrali/.e one another. 

Ill an antenna consisting of a single cur¬ 
tain, strong signals would also he sent out 
in the ojiposite direction from England. To 
divert these to useful purpo.scs, a •‘reflector” 
curtain, similar in design to the “exciter” 
or transmitting curtain, is hung at a cer¬ 
tain definite interval behind it This re- 
llector curtain of wires, in no way elec¬ 
trically connectc<l to the front curtain, plays 
the vo\v of n mirror; the energy reaching 
it from the exciter curtain is reflccteil in 
the direction of England, and thus signals 
moving that way are reinforced. 

Each of the transmitters can operate on 
three wavelengtii.s, approximately 1(>, 22 and 
meters. The three are desirable in order 


to give the best efficiency of transniission; 
since one wavelength seems to w'ork better at 
different times of tlie <lay than the other. 
S))ceially-designed crystal oscillators, con¬ 
tained in metal shield cans and maintained 
at a constant temperature, make possible 
the operation of the station within a half 
meter. 

Radio in Aviation 

Beam transmission in a slightly ditlerent 
form, but embodying the same principles, 
has literally given aircraft pilots automatic 
eyes, enabling them to My through the sever¬ 
est of bad weather with the safety of clear 
vision. ’I'he marriage ot aviation and ratlio 
has been accomplished virtually through the 
development of these short-wave beam sys¬ 
tems of guiding and navigating aircraft. 
The past yt*ar has seen the installation ot 
radio apparatus on practically every im¬ 
portant ail’ route in the Unitecl States, and 
the installation of adecpiate apparatus on 
everv commercial piece ot aircraft in the 
country. 

The Federal Radio Commission has ctni- 
trihuted no small amount to this success¬ 
ful marriage by tlie designation of sixty- 
four short-wave or high-fre«piency cliannels 
for the exclusive use of aviation. The aero¬ 
nautical division of the Department of 
Commerce has installed and i>ut in opera¬ 
tion twelve stations, situated along the ma¬ 
jor transcontinental air routes, for tran.s- 
inissit)!! of wcatl>er reports and similar in¬ 
formation. Practically every air-mail plane 
in the country is railio-cquipped. 

Perhaps the greatest contribution of short 
waves to this devch»pmetit is the perfection 
of the radio directive beacon, or the “visnal- 
reed” indicator. (Sec Fig. !))■ Ibis system 
involves the transmission of a characteristic 
signal from each of two transmitting sta¬ 
tions along the air route. 

The pilot determines his course by watch¬ 
ing the reed indicator, which is installed 
on the instrument hoard of his plane. 
Slu»idd he veer to one side or the other, the 
variation in the heat caused by the inter¬ 
ference of the signals woidd cause the reed 
to swing in that direct kin, and vice versa. 
This enables the flyer to take a direct course 
to the airport, regardless of the weather 
conditions. 

Perhaps the mo.st practical demoTistra- 
tion of the visual-recd indicator was the ex¬ 
periment successfully completed in October, 
1929, by lacutcnant James IE Doolittle, who 
took-otr at Mitchel Field, Long Island, hnd 
flew for a distance of fifteen miles in a 
hliiul cockpit. The tests were the cnIlUina¬ 
tion of a scries of exjieriments conducted 
under the direction of the Daniel Guggen¬ 
heim Fund for Aeronautics. 

W hen Doolittle took-olT, he was inclosed 
ill a hooded cockpit of a small biplane. He 
flew directly into the wind, for a course of 
about five miles, following tlie direction of 
the radio beacon. On the instrument hoard, 
the visual-reed indicator told liim how nearly 
he was following the course. As he veered 
to one side, one of the reeds vibrated more 
profusely than the other; and he shaped his 
course until both were vRirating in syn¬ 
chronism. At a point five miles from the 
take-off, he turned about and returned to 
the field. 

As he drew closer, the reeds oscillated 

(Cotilhiued on pope 530) 
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Men Who Have Made Radio-G. W. Pickard 

THIi SEVENTH OF A SERIES 


T O ca jole tliat coy daioe, Science, into 
making herself useful in the world, 
there are neeiled not only keen 
reasoners and iirilliant inventors, lint 
the possessors of that genius which has 
been <lefined as an infinite capacity for tak¬ 
ing jiains. The subject of this brief bio- 
grajiliical sketch is a man uho has exem- 
|>lified all three of tliese indispensahle char- 
ai’ters, in his life work of devehiping radio 
from a mysterions feat of advanced engi¬ 
neering to a household necessity, for even 
the humblest house. Even ttxlny, there are 
millions throiighuiit the uoi ld who still rely 
for their share, in the benefits of radio, 
U])on the simple crystal whose magical prop¬ 
erties he discovered. 

(ircenleaf Whittier Pickard, a grand¬ 
nephew of tlie ]>oct fur whom he was named, 
was horn at ]*ortland, Maine, February It, 
1877. Educated at Harvard and M. 1. T., 
he turned his attention as a young man to 
radio. Trider the auspices of the Siiiith- 
soriian Institution, lie experimented in “wire¬ 
less*’ at the HI lie Hill Observatory, near 
Boston, in 189»; and later worked with the 
A. T. 6; T. Co. on the prolilems of telephony. 
Theoretically, the experiments were success¬ 
ful; but the means of obtaining a suitable 
carrier wave and a suitable arnjilifier were 
to he provided only years later. 



\t that lime the detector presented the 
most trying problem to radin men. 'Hie 
fundamental defects of the coherer were 
obvious to all; and Pickanl devoted his at¬ 
tention to this subject most fruitfullv. He 
found in 1902 that a contact bet ween a sled 
point and a carbon block added highly to 


the sensitivity of a receiver. Pursuing his 
cx]>erinieiit.s with nil manner of substances, 
he determined the extraordinary sensitivity 
of the crystal; and tlieiehy made possible 
radio reception with simple and inexpensive 
apparatus, nuring the next four years, no 
less Uian 81,2-50 combi nations of minerals' 
and metals were tried by him, to determine 
wlii<‘li e fleeted the most sat is fact orv results, 
lo this day, as we have sai<l, the simple 
crystal set affords iinmeasiirahlc pleasure 
to thousands of listeners in tliis country; 
as well as to millions abroad, where tiic 
costly iinilti-tiihc set is still beyond the 
reach of the masses, 'fhe crystal detector 
has merits which still (Miiuncnd it to many 
radio experimenters as a part of preten¬ 
tions circuits. 

In the early days, as now, static was rec¬ 
ognized as tlie ileadlicst enemy of radio re¬ 
ception, and Pickard constituted himself its 
most persistent foe. In JfK)2, lie began re¬ 
search work on the loop antenna as a means 
not only of olitaiiiing strong signals from 
Hie dc*sir<"d stcilioii, but also of eliminating 
alinospheiic “strays.” His studies led to 
the (level 0 |>ment of the radio <H)ni])ass which 
he dcmon.strated before tlie rejircsentatives 
of the Tnitcxl States Navy in 1907. 

His coiititnied w'Ork in the study of the 
(Continued on p<nje 529) 


Attention: 

R ADIO-CRAFT is compiling an in¬ 
ternational list of names of qualified 
service men throughout the United 
States and Canada,- as well as in foreign 
countries. 

This list, which Radio-Craft is trying to 
make the most complete one in the world, 
will be a connecting link between the radio 
manufacturer and the radio service man. 

Radio-Craft is continuously being soli¬ 
cited by radio manufacturers for the names 
of competent service men; and it is for 
this purpose only that this list is being 
compiled. There is no charge for this 
service to either radio service men or radio 
manufacturers. 

We are hereby asking every reader of 
Radio-Craft who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) to put the same 
information on his letterhead or that of 
his firm, and send it in to Radio-Craft. 
The data thus obtained will be arranged 
in systematic form and will constitute an 
official list of radio service men, through¬ 
out the United States and foreign coun¬ 
tries, available to radio manufacturers. 
This list makes possible increased coopera¬ 
tion for the benefit of the industry and 
all concerned in the betterment of the 
radio trade. 


Radio Service Men 


National List of Service Men. 
c o Radio-Craft, 98 Park Place, New York. N. Y. 

Please enter the undersigned in the files of your National List 
of Radio Service Men. My qualifications are as set forth below . 

Name (please print) . 

Address (City) . (State) . ' ^ . 

Firm Name and Address . 

(// lit business for self, please so state) 

Years' Experience in Radio Construction? . 

Years in Professional Servicing? . 

Have You Agency for Commercial Sets? . (What Makes?) 

What Tubes Do You Recommend? . . 

Custom Builder . (W^hat Specialties?) 

Study Courses Taken in Radio Work from Following Institutions 

Specialized in Servicing Following Makes 


What Testing Equipment Do You Own? 
What Other Trades or Professions? 
Educational and Other Qualifications? 
Comments . . 

(APRIL) (Signed) 
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Five Meters or Bust! 


S EVER AI> years’ experience of the 
wavelengths below twenty meters lias 
resulted in a wealth of practieal in¬ 
formation which is of unusual interest; 
because these fretpiencies are practically un¬ 
explored and are fertile ground for experi¬ 
menters and ainatenrs interesteil in extra¬ 
ordinary effect s. Old inary apparatus can 
be nseti for work at five meters and, with 
tlie description of a receiver and trans¬ 
mitter which are easily const met etl at small 
cost, in this article, anyone inteiested can 
successfully operate here. 

The oialinarv experimenter, when attempt¬ 
ing operation for the first time at the ex¬ 
tremely sliort wavelength of five meters, 
usually makes several mistakes. In the first 
place, the existing transmitter and receiver 
in the station are dismantled, partly at least, 
and entirely new outfits arc hooked up. 
Needless to state, they do not operate at 
once, and the experimenter is at a loss to 
explain why. 

'The reason is not dillicult to see. An 
automohile designed to have a maximum 
speeil of sixty miles an hour simply will not 
go eighty; and the ordinary lubes ami eipiip- 
ment designed for low freipicneies simply 
will nut operate successfully at higher fre¬ 
quencies. The conditions are so very dit- 
ferent that special precautions must be 
taken. One should go about the work, at 
extremely high freijueneics, in a systematic 
luanner and gradually working from known 
to unknown conditions — and that’s sutlicicnt 
excuse for the following instructions. 

Not Too Fast 

Take it easy. Your present transmitter 
and receiver probably operate at forty 
meters; hut the procedure apiilies equally 
well to a twenty- or even an eiglity-metcr 
transmitter. First, gradually reduce the 
nunihcr of turns in the inductor (the jiopiilar 
Hartley circuit shown in h'ig. 1 will he used 
for an example). Each time, reset (he tila- 
nient clip ])roperly and readjust the set for 
proper oscillation, testing for tliis with the 



Nou' the circuit of Fig. 1 has been cut doten 
to about haif the former tvaveleugth, unth 
only a couple of turns in L2, 


By CLYDE A. RANDON 

station wavemeter. If none is available for 
use at the very high freqneneies, shunt a 
5-plate condenser (or some other convenient 
size) across a small coil in series wutli a 
flashlight-lamp, as in the usual “ham*’ wave- 
meter. Each lime, light the fUislilight-bulb 
by coupling it to the transmitter. 

If at any time the set will not oscillate, 
retrace your steps oarefidly, making one 
change at a time, until oscillation is again 
prodneeil. In the vicinity of fifteen meters, 
it will jirohahly be discovered that changing 
the ILK. choke in the transmitter to a couple 
of small coils Chi. Ch2 (described later) 
connected in series, as shovMi in Fig. 2, 
will again restore oscillation. When oscilla¬ 
tion is again proilnccil, the nmiilier of turns 
can he reduced still further, wliilc allowing 
the set to operate properly. 

It will lie at last fomul that the tuning 
condenser across tlie oscillating circuit can 



Fiii. 3 

Our Hital five meter'Circuit, zvith ynidgets at 

C4 and CS, and a single four^inclt loop L3 
for an inductance. 

be removed, because the distributed capacity 
of the coil is sufficient for oscillation. 

Ko filament clip is necessary. In fact, 
ojieration is often extremely erratic when 
a filament clip is used; and oscillation can 
he iirodnced, under these conditions, only 
hv inserting in the filament-clip lead a small 
condenser or choke coil. Rut operation is 
better without any filament clip at all, as 
shown in Fig. 2. 

Short, Short Waves 

At this point (about ten meters), it wilt 
he found that reducing the niimhcr of turns 
(which are now two or three, and small in 
diameter) will not give strong oscillation, 
'fhe next stej) is to shorten the length of the 
jilalc and grid leads. This will result in a 
surprising decrease in wavelength, with the 
same size inductor. .\t this point, it will 
he nece.s.sarv to remove the ])late and gritl- 
hlocking condensers (wiiich have a value in 
the order of 100 nimf. in the usual forty- 
nicter traTisiuitter) and replace these with 





Fi^. 1 


The original Hartley circuit as used at, say, 
tvjenty meters before starting to overhaul it 
for five-meter work. 


small initlget variable condensers of about 
:12 mi Ilf. (seven plates, or so), and C5 
in Fig. .T 'fhe griii leak sliouUl he connected 
to tlie lilameiit, and a small ffO-turn basket- 
weave coil Ch.'l (about one inch in diameter) 
placeil in series, to coniine the U.F. currents 
to their proper paths. It will lie fomul that 
the wavelength is controlled easily, by vary¬ 
ing the capacity of ttie blocking condensers. 
'The coil is now replaced by a single four- 
inch loop of copper tubing LB, and the 
transmitter will lie operating at approxi¬ 
mately live meters; bat one can never be 
sure unless the wavelengtli is accurately 
measured, as 4 lescril)ed later. The final cir¬ 
cuit is shown in Fig. 3, 

Since the operator has gradually reduced 
the wavelength, much has lieen learned as 
to the practical differences between a forty- 
aiul a five-meter set. The latter is sliglilly 
harder to atljust, since any small changes 
also affect the frecjnency; hut the experi¬ 
menter will find real enjoyment in trying 
various tests at these extreme frequencies. 

Measurin(l Short Waves 

The w'avelcngth of the transmitter must 
be known accurately, if one is to operate 
“on the air;” it is easily measured with 
Lecher wdres. These are simply two parallel 
wires spaced about two inches apart, left 
“<ipen” at one end and “shorted” at the 
other, as shown in Fig. 4- A. 

For five-meter measurements, the wires 
should he aliout tw^enty-five feet long and 
spaced about two inches apart; although this 
separation is not critical. Since the waves 
are measnri'd along the wire.s, it is necessary 
to have them of snnicient lengtli; twentv- 
fivc feet is ajiproximately correct. Details 
of the “bridge” or shorting handle are shown 
in Fig. iR; the twm triangular cuts in the 
bridge fit over the wires, and the brass 
piece slides along them while measurements 
are being taken. 

The wires are supported by strong cords 
fa.stened to them, ami must be well-insulated 
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The c\vcii\t of a Hz'c meter rcccwcr used by 

the author. The capacity and inductance of 
its leads must be as small as possible. 

from sunoiincliiig olijecls, if gooil results 
arc to l)e obtained. 

The set-uj) for measuring the length of 
the waves impressed on the wires is shown 
ill Fig. 5. 

'Hie oscillator is coupled loosely to the 
shorted end of tlie wires, and the bridge is 
moved along Mie uires, to short them at the 
other end. In certain positions, the plate 
milliiinrmeter in the transmitter will show 
an ahriipt change. When one of these posi¬ 
tions is discovered, a mark should he made 
on the wires. The bridge is then moved 
along tliern until another suclr position is 
located. 'Fire distance between any two such 
positions is just half a wavelength. This 
distance should he accurately measured, 
preferably with a meter-stick (obtainable at 
any store dealing in drawing supplies), 
Sapjiose that the distance between two such 
jmsitions is found to he 2.(i5 meters. The 
actual wavelength of the oscillator is then 
obtained by multiplying this value by two, 
Tlie transmitter is thus operating on a wave¬ 
length of 5.30 meters. 

(If a meter-stick is not a\ailable, inches 


multiplied by .0254 will give the mctcrs.— 

Editor.) 


Calibration 

The wavelength of the o.scillator may now 
be reduced, and other wavelengths tletcr- 
mined. 'riiese values may be marked on the 
oscillator scale; but it is preferable to trans¬ 
fer them to a small waverneter constructed 
of a 4-inch loop of copper tubing and a 
32-mmf. (7-plate) midget variable condenser. 
Thus, one can always refer iiack to the 
waverneter, in case some alteration is made 
in the transmitter wliich changes its dial 
settings. 

To calibrate the waverneter, simjily mea¬ 
sure the wavelength as described above; 
then, before clianging anything, couple the 
wavemeter’s coil to the oscillaloi and vary 
its conden.ser until the plate current in the 
oscillator shows an ahru])t change. 'Fhe 
waverneter is then tuned to the oscillator's 
wavelength. 

Since the waverneter, the oscillator and 
win-s are all tuned to the same wavelength, 
and this wavelength is known, from the 



Use of the Lecher svircs enables us to yncasure 
the u*avclcnffth Of a transmitter, with a very 
good degree of accuracy 



On the Lecher 7vires, shozvn at A, ** standing 
waves*' tru^y be set up. The bridge B deter‘ 
mines the dimensions of the oscillating circuit. 

I.echer-wire measurements, this value may 
be marked on the waverneter scale. Other 
points are obtained by changing the wave¬ 
length of the oscillator, measuring the new 
distance on the wires, and marking a new 
point on the waveiiieter's scale, as before. 

With a calibrated oscillator in operation 
in tlie live-meter band, it is extremely simple 
to build a receiver (Fig. <>) and adiust it 
to receive on the transmitter's wavelength, 
'riiere are, however, certain important 
factors which must he taken into considera¬ 
tion when a receiver for these extreme fre¬ 
quencies is constructed. 

'I'lie inductance and ea]>aeity in the tuned 
circuit of a live-meter receiver are neces- 
.sarily ipiite small; .so that it is very essential 
to use the shortest possible leads. It is 
desirable, also, to use a tube of low internal 
capacity, so that a comparatively large value 
of indiictaiiee can be used externally; thus 
obtaining better sensitivity. Since the cir¬ 
cuit constants are extremely small, the type 
of tube used and other factors of construc¬ 
tion will liave much to ilo witli the size of 
coil required. In one receiver used by the 
writer, two turns an inch in diameter served 
{Continued on page 534) 


Short-Wav/e Reception With Super-Reeeneration 

By R. WM. TANNER, W8AD 


V ERY little, if anything, has been 
written on the sulijeet of super- 
regenerative reception on the short¬ 
wave bands. I’liis nicthod is very 
desirable below about 1-50 mete is; for the 
gain increases with a decrease in wave¬ 
length. 

It is po.ssible to eriiplnv a very low varia¬ 
tion-frequency (approximately 10,000 cycles) 
and still obtain a great amount of ampli¬ 
fication; for a siiper-regeiieiative detector 
gives a signal strength greater than is ob¬ 
tained with a screen-grid U.F. stage ahead 
of a straight detector. With projier tim¬ 
ing of the long-wave circuit and a t*oricct 
adjustment of the grid leak, the (|iiality of 
short-wa.ve broadcast replodnet ion is excel¬ 
lent, with almost entire ahseriee of the 
‘hmish” so ])rominent in the ‘200-(>00-metcr 
siipei-iegenerators of a few ycais hack. 

'File only disadvantage is lack of selec¬ 
tivity. However, this desirable character¬ 
istic may be increased to a degree as high 
as (if not higher than) that obtained with 
the plain regenerative circuit; by mounting 
the short-wave components and tube in a 
sliielded liox and loose-coupling the an¬ 


tenna to the .secondary. 

A single-tiihc circuit is shown in the ac¬ 
companying diagram. An ’01A tube may 
be used successlnllv; hut a ’12A seems to 
give decidedly better results. The coils 1.1 
and L2 are Silver-.Marsliall typc-l3l F, U 
and V; having a range of 17 to 110 meters 
when tuned by a vari.dde condenser (C) 
with a maximimi capacity of .00()14-riif. The 
lower end (near the slot) of the grid coil 
and tlie tinish of the slot winding are con¬ 
nected and made conmion to the filament. 

Adjustments 

The jirimary or antenna coil L is wound 
with 5 turns of N"o. 14 or 1(> cotton-covered 
wire to a diameter of about 2*^ inches, and 
lied with string in tiuce or four places to 
insure rigidity. 'Fliis is connected to the 
" V*' and ‘‘(F' binding posts and placed di¬ 
rectly over the coil-mounting socket. Be¬ 
cause of the stiffness of the wire, it is 
easily held in ]daee. 

If a large antenna is employed, selec¬ 
tivity may not be good, and some jioints 
on tlie dial may be found where the tube 
will not o.scillate witli the 5-turn coupling 


coil. The numher should then he cut down 
until the selectivity is satisfactory and the 
regeneration smooth over the entire range. 

A higher degree of regeneration is rc- 
(jiiired with this circuit; so the numher of 
turns in Ihe slot windings may not be suf- 
licient when certain tubes are employed. If 
the set fails to function on the high end of 
the scale with any of the coils, it probably 



The circuit of Mr. Tanncr*s short-UHivc super- 
regenerator. Values and coil data are given 
in the accompanying tc.vt. A screen grid stage 
may be added between L\ and the antenna^ 
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means that the tickler is too small and 
more tu/ns will liave to lie added, Ucf^cn- 
eration is controlled hy nicans of a 
olim viiriahlc resistor (U) across the tickler. 

'I’he lonjf-wiive coils IJI and Kt may he 
1250- and 1500-turn honeyconihs res}>ec- 
tivcly. An .001-int. XL '*Vario(len.ser"^ (^0 
is used to tune IJI, and a ,0025-riif, fixed 
contlenser (C'+) to tune Li, The coupling 
hctween the two coils should be variable 
over a comjiaratively wide range. 

Some types of iS- or :iO-kilocyclc iron- 
(ore inteniiediatc-fre(|uency (superhetero- 
<lyiie) t ran.sfonneTS may he used in jilace of 
honcycomiis. i'he secondary will then he 
u.sed as the primary, and vice versa; that 
is, the terminal would go to 

to the plate; “P’* to the center tap of 
L1-L2, and **B-|-‘’ to the tilament. It has 
been found that the Acme IJO-kc, trans¬ 
former functions perfectly; however, these 
are liaial to procure as they are no longer 
manufactured. 

In the beginning of the writer’s experi¬ 
mental work with short-wave super-regen¬ 
erators, a great amount of trouble was ex- 
jierienced from a loud continuous roar 


M any a radio enthusiast lias an ohl 
su])erheterod\ne, or cati purchase 
one in goo<l condition, for a small 
sum. If so, lie may convert it readily into 
an elhcient short-wave receiver. 

Having obtained the sujier, jiroceed to 
remove the antenna and oscillator coils, and 
the two large variable condensers. 

Next, procure two small varialile con¬ 
densers, one 5- or 7-platc, and one 11- or 
Pl-platc; one for a tuning control and the 
other for the control of oscillation. 

The inductance and capacity of a par- 


whicli drowned out the signals almost com¬ 
pletely, No adjustments of the long-wave 
coils or coujijing seemed to help in tiie 
lea.st. This roar was tinally eliminated by 
employing a grid leak of lower value. As 
the leak Hi is rather critieal, a Stan<lard 
Clarostat was installed and proved very 
efleetive. 

Operation 

In operation, the coupling between L3 
and 144 is icttuecd and the V'ariodenscr Ol 
varied until the tube oscillates at the varia¬ 
tion frequency or until a faint high-pitelied 
hum is heard. (Tlie.se adjustments are 
made with all of the resistor U iu circuit). 
If the loud roar is hear<l, adjust the grid 
leak (ami jiossihly the ‘*B” voltage) until 
this is eliminated. Now tune in some phone 
or I.C.W. signal, and reihiee the regenera¬ 
tion Just below the point of oscillation. Then 
vaiy the grid leak for greatest strength of 
signal without the roar. Stations sliouhl 
now pound in like the proverbial “ton of 
brick.” 

It might be well, before attempting to 
adjust the long-wave coils, to try each of 


By AARON L. SLAUGHTER 

ticiilar antenna will have considerable effect 
on tile coil values necessary. Consecpnaitly, 
any standard set of short-wave coils may 
he used for exiieriment. Although complete 
instructions for making such coils have ap¬ 
peared in past issues of Hadio-Crapt, ac¬ 
curate manufactured coils, obtainable in a 
set that will cover the entire freipiency- 
rangc, are recommended. 

In fact, it is most convenient to obtain a 
set of coils whicli are ealihiated to work 
with a parti<*nlar tuning condenser. For 
aeenrate results, it is necessary that a 


the plug-in coils and ascertain if it gives, 
smooth oscillation over Hie entire tuning 
scale. If “dead spots” are found, loosen 
the antenna coupling and, if this does not 
help, the H.F. choke is at fault and another 
should he installed. If the short-wave cir¬ 
cuits are not operating jiroperly the set 
will he an absolute failure, so far as the 
adtlitional super-regeiieiative gain is con¬ 
cerned. After this part of the outlit is in 
good working or<ler then, and only then, 
sliouhl the variatioii-frecpieney ctiils he 
adjusted. 

An iiiijiroveiiieiit in the selectivity, and 
the sensitivity as well, can he ohtaine<i hy 
employing an aerial with a length not over 
25 feet (preferably an insiilc one) and con¬ 
necting a variometer of the old type in the 
antenna lead. Looser coupling between the 
coupling coil and the secondary will then 
he nec<*s.sary or “deatl spots” in the tuning 
may develop. 

If the constructor is ambitious and lias 
plenty of money, a stage of screen-grid 
U.F. .imiilification, either timed or untuned, 
ahead of the detector will result in still 
greater sensitivity and selectivity. 


Old Supers 


Specific si7.e and type of condenser be used 
witli a coil of given design. 

The secondary and tickler coils should be 
wound in the same direction; the correct 
manner of connecting tliem is shown in the 
small sketch (h). 

It may be <lesirahle to connect a fixed 
condenser of .001-nif., or even .00025-uif. 
cajiacity, in shunt across the jiriiiiary of the 
lirst interiiicdiate-frcqucney transformer, as 
shown in dotted lines. However, this capac¬ 
ity is incorporated within some of these 
tra nsformers. 

Any type of antenna may be used. A 
“midget” variable condenser should be con¬ 
nected in the aerial lead. This bears a very 
important relation to the successful opera¬ 
tion of almost every type of short-wave 
receiver; pai tieulaiiy, the “super” adapta¬ 
tion described here. 

It is recommended that the aerial con- 
fleuser, two-wi riding short-wave coil, de¬ 
tector tube, grid leak and condenser, the 5- 
and 11-plate variable condensers, and the 
H.F. choke, he carefully sliiehled from the 
remainder of the e(|uipiiient. This is <lesir- 
ahle also as a means of preventing pick-up 
of undesirable signals. 

If best results are expected, it is necessary 
to use an ILF. choke coil of a type designed 
specially for use in short-wave receivers. 
Otherwise, there will be “holes” — lack of 
normal volume — in the reception at certain 
points along the tuning range where thC^ 
clioke does not work at full efficiency. 

As the operation of this type of receiver 
is quite different from that of the more 
standard types of short-wave set, it will 
he necessary for the oj)erator to exercise a 
little patience until he has become accus¬ 
tomed to handling it. With its high ampli¬ 
fication, it should give very satisfactory 
results in a good location. 



It is now possible to purchase an old battery-type superheterodyne for much less than the cost of 
the components; and the experienced constructor can readily adapt it to short-wave reception as shown 
at A, The connections of the pluff-in secondary and tickler should be made as indicated at B, 


The Short-Wave Fan’s Use For 
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Short-Wave Adapter Design and Operation 


A discussion of the problem of utilizing standard broadcast receiv¬ 
ers to bring in international broadcasts and other short-wave 
programs directly; and of the importance of the detector tube 

characteristics 


S IIOUT-WAVE broadcasting, while 
only of an experimental nntiire as 
yet, lends plenty of thrills to those 
who want to get away from the same¬ 
ness of progranis receivable on a regular 
bron<least receiver. As to the possibility 
of tlie reception of foreign progranis, there 
is only one chance to do this with a highly 
etVicient broadcast receiver, as against a 
thousand with a good short-wave adapter 
coimecteci to joactically any broadcast 
receiver. 

The sharpness of tuning on short waves, 
together with their lack of patience, leads 
many people to helieve that short-wave re¬ 
ception is something you hear talked of but 
never u reality. The w riter produced and 
placed on the market, femr years ago, the 
lirst short-wave adapter to he comniercial- 
i/.ed in this count rv; and from that time 
he has been continually active iii making 
short-wave adapters practical. There has 
been a continuous increase in the interest 
showm by all classes of people anil, no doubt, 
within the near future the .short wave will 
become as p<»pular as the regular broadcast 
wavelengths, especial 1> in static seasons. 

The simpler diagram (Fig. 1) is that of 
the circuit used by the writer in tlie hrst 
short-wmve adapter and, to this date, prac¬ 
tically no improvements have been made 
upon this circuit. A .short-wave adaj)tcr, 
however, using this arrangement, would 
hardly be i)ractical on most of the sets 
iiianufaetured during 1929 or at the present 
time. 

For instance, the adapter in Fig. 1 is 
designed with a plug to be iiuscrted in the 
detector socket of a broa<lcast receiver, 
'riiis means that the ileteetor tulie in the 
so<‘ket of the adajiter wnll get its plate 
voltage from this socket. This is all very 
well, so long as tlie “IV* voltage is supplied 
by batteries or an eliminator w'hich 

can he adjusted. The best voltage for hat- 



IVith the new receivers, operatinfj from the 
house-line, a (treat number of undesirable con¬ 
ditions may be cncou ntered; because of the 
absence of any standard of circuit design in 
commercial A,C, receivers. 


By J. M. PETI:RS0N 

Presidettt, C'o., htc, 

tery tubes is around 1') volls; while on 
A.C. tubes it may be between and GO. 

15nt, when an adapter of this kind is con¬ 
nected to receivers using ]>late rectification, 
we nray find all the wmy from 100 to .‘100 
volts- which is entirely too high. As there 
is no way to change this, the adapter can¬ 
not operate correctly. 

On the other haruU many of the new re¬ 
ceivers use resislaiice coupling anil this re¬ 
sistance is so high that the ])late voltage is 
very low. On top of this, most .\.C. ile- 
tectors use cathode bias, whieli subtracts 
from the total voltage supplied to a short¬ 
wave ailapter. An illustration of this is 
given in Fig. ‘2, where a regular short-waive 
adapter is attached to a detector tulie which 
has resistance coupling and cathoile bias, 
'riie voltage etTeetive on the plate of the 
lube iu the adapter is only l(i volts, which 
is not enough. 

Another thing: assume that the adapter 
attached to a receiver, indicated in Fig. 2, 
did have the ideal voltages, it would still 
he handicapped in delivering speaker vol¬ 
ume; lieenuse resistance coupling does not 
have a great deal of ainplirieatiou. The 
power tubes in these set.s have an aiujiliUca- 
tion factor of three, which further reduces 
the effectiveness a.s compared with older 
sets which used tubes wuth an amjililication 
of eight. Some sets use only one audio 
stage; which, of course, completely eliminates 
this arrangement, so far as speaker recep¬ 
tion is i'on(‘erne<l. 

As stated before, j>ractieall\' no iiuprovc- 
inent has been made upon the original cir¬ 
cuit; but the arrangement and method of 
adapting it to (‘liminatc these lUtlieiiltics 
has been w'o?ke<l out so w’cll that a good 
short-wave ailapter, attached to present- 
day receivers, operates as smoothly ami de¬ 
livers volume on short waves comj)arablc 
with the rci’civer itself operating alone on 
the hroadeast band. 

There is positively no reason, nieohanical, 
eleetrienl or theoretical, why a short-wave 
adapter w'ill not give the same efficiency as 
a short-w*ave receiver. The receiving circuit 
used in the adapter can be just as ehdiorate 
(low'-loss, bigb-gain, or any other of the 
current style phrases) as that employed in 
a .specially designed short-wave receiver. 
Therefore, the only difference between the 
twM) is the audio channel; and this is not 
to he sneezed at in recent receivers, so far 
as lone (pialiiy is concerned. The audio 
channel of a short-w^ave receiver cannot even 
ho])e to be any better. It is veiy j>hiin, 
tlieicfore, that a good .short-wave adapter, 
attached to a broadcast receiver, can be 
just as highly efficient and effective as a 
special short-wave receiver. The adapter 
has the advantage that it costs less; for it 
ilocs not have to have an audio channel or 


T 

, 

Tn 


1 

y-- 

o 

o 

I ’ 

< 

r 

) 



T 

— 1 

O R2 |\ / / ’’LUG 

innnr 

FJQ. 1 



The early model of the short-wai'e adapter, 
used with battery-operated sets, was simple 
and practically fool-proof. Its operating volt¬ 
ages, iahen from the receiver, gave no trouble. 

power snjiply, as these are supplied by the 
receiver to which it is attached. 

There have been a number of short-wave 
adapters on the market, from time to time, 
and it wonhl seem that the manufacturers of 
these were ahvays afraid to tell the actual 
consumer what was reipiired to get the best 
results. For instauee, when an adajiter is 
to he used with A.C. sets using a 5-piong 
detector, the instructions invariably state 
that the 5-prong dctei-tor is to be used in 
the adapter regardless of its make. 

Ait n ftittUer of fort, a 5-provij tube for 
the reception below .50 meters tuvst hove « 
certain phifsicol structure; which narrows 
the selection of this tube to very few makes. 
This reqiiirenicut is that the plate element 
be of sheet met at. 

On looking over the .5-prong tubes avail¬ 
able, it will be noted that most, if not all, 
of these use a screen mesh for the jilatc 
element. From the present tubes, of all 
makes available, using sereen-mesh j>late 
elements, the writer has been unable to find 
one out of a hundred that would operate 
smoothly on waviffcngths arountl 20 to .‘JO 
meters. Tubes with sheet-metal plate ele¬ 
ments oscillate easily and smoothly on any 
wavelength. 'J1ie five-prong tubes having 
the sheet-metal plate element, which the 
writer has used, are easily procurable and 
are not special. So, if ymi are trying to 
operate a short-wave adajiter that only 
squawks at you, look to see that the tube 
used has a sheet-metal plate and this dif¬ 
ficulty will at least be eliminated. 

,I list why this pliysieal makeup is favor¬ 
able to short waves is hard to say; in fact, 
it is doubtful if any tnlic maim fact nrefs 
have a theory. Also, just why most tube 
manufacturers insist on using a screen-mesh 
plate element in the ’27 type, wlien all other 
types have used the shect-mctal plate (and 
still do), is hard to even guess at. Perhaps 
some of the.se manufactnrers will come for¬ 
ward ill defense of the screen-mesh plate 
element? 

{Continued on pope 5,‘jl) 
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Short-Wave Stations of the World 


Kllo- 

cyclei 

4.U7-5.35 OU.000-50,000 — Amateur Telephony. 

8.57 35.000—W2XCU. AinDcre. N. J. 

12.48 24.000—W6AQ, .san AJaleo. Calif. 

tswerul cxhrrliuvnial statioiii are authorized 
to uiperale oil null •^exclusive vvave:» of u series, 
botJi above Ihlii and <lu\ni lo 4 luelers.) 

13.04 23.000—W2XAW. Scheiiectudy. N. Y. 

13.07 21.400—W2XAL. Neii York. 

14.00 21,320—DIV, Naueu. Germany. 

14.50 20,080—LSM, .\lorile Grande, .ArBcntlna, after 10:30 

p. in. Telephony with Europe. 

—FMB, Tiiiiialura, .Madagaii-ar. 

— PMB. Raiitioeng, Java. 

14.d2 20,50li—W9XF, Chlrago, 111. (WEXK). 

14.84 20.200—DGW. NaUen, Germany, 2 to 9 p.m. 

Telephony to huenos Aires. 

15.03 10.950—LSG» Monte Grande, Argentina. From 9 

u.ni. to 1 I). 111 . Telephony to Paris and 
Naueii (herlliO. 

— DiH, Naueii. Germany. 

15.10 10.850—WMl. Deal. N. J. 

15.40 19,400—F2U. Tanialuve. liladagascar. 

15.50 19.350—....Nancy. France, 4 to 5 p.m. 

— FW3, 1‘arla, France. From 10 *,m. Tele¬ 
phony to Monle Grande (lluenoa AI ret). 

— VK2ME. Sydney. .Australia. 

15.00 19,220-WNC, Deal. N. J. 

15.85 18.920—XDA, .Mexico City, .\lei. 12:30 to 2:30 p.m. 

15.01 18,850— PLE, Itandueng. Java. itroadcasts Wed. 

8:40 to 10:40 a. in. Telephony with Kool- 
MlJk tAiuslerduiuJ. 

iG.iO 18.020—GBJ. llodinln, England. Telephony ullh 

Montreal. 

10.11 18.010— GBU. Rugby. Fnglaiid. 

10.30 18.400— PCK, Koulwljk. Holland. Pally from 1 

to 0:30 a. in. 

10.35 18.350— WND, Deal Meacli. N. J. Transatlantic 

teleiihony. 

16.38 18.310—GBS. Rugby. England. Telephony with 

New York. Gciieiul PostolTIee, London. 

—FZS, Saigon. inuu*CTiiiiu. 1 t 4 > 3 iim. 

Sundays. 

10.50 18.170— CG A. Druinmotidrille, Uuebee. Canada. 

Telephony tu England. Canadian Marconi 
Co. 

10.54 18.13*^ GBW. Rugby. England. 

10.57 18.120— GBK, Rugby, Cnglund. 

10.01 18,050— KQJ. Rollnaa. Calif. 

10.70 17.9.'iU- FZU, Taiuulavc. Miulagasrar. 

16.80 17,850 PLF. UaiiducMig. .lava <"Uudio Malablr"). 

Works with liullatid. 

10.82 17.8JU PCV. Kootvvljk. Holland. 3 to 9 a.m. 

10.88 17.770—PHI. lIuUcii. llulland. Ream station to 

puich colonies. Rruadeasts .Mon.. Wed.. 
Thurs., Fil. H to 11 a.m. N. V. IMillliis 
Radio. Amsterdiitii. 

16.90 17,750— HSIPJ. Raiigkok, Siam. 7-9:30 u.m.. 1-3 

p. It:. Sundays. 

17.20 17,410— AGC, Naiien. Germany. 

17.34 17.30l>— W2XK. Schenectady. N. Y. Tues.. Tliurs.. 

Sat. 12 10 5 Ii.ni. General Electric Co. 

— W2XCU, Ampere. N. J. 

— W9XL, Anoka. Minn., and other experi- 
iiienlal itailons. 

18.40 10.300—PCL. Koolwljk, Holland. Works with 

Randoeng from 7 a.m. Ncthcrlaiid State 
Teiegraiiht. 

— WLO, Lawrence, N. J. 

18.50 16.150—GBX. Rugby. England. 

18.75 15,090—_Saigon, Indo-Chlna. 

18.80 15.950— PLG, Randoeng. .lava. Afternoons. 

10.50 15.310 —W2XAO. Sclieiiectady. N. Y. Rroadeasts 

Sun. 2:30 to 5:40 p.m.. Tues.. Thurs. and 
Sat. noon to 5 p.m.. Frl. 2 to 3 p.m.,* 
besides relaying WGY's evening program on 
Mon. Wed., FrL and Sat. evenings. Gen¬ 
eral Fleetrlc I'oiniMiny. 

19.00 15,300 —....Lyngby, Deitmaik. Experliiienlal, 

10.1)3 15.280— W2XE, Jamaica. N. Y 

19.00 15,250 —W2XAL. New York, N. Y. 

19.70 15.220— W8XF (KDKA) IMitsburgh, Pa. 4:30 

P.m. on: Saturday from 0. Sundays, en- 

itie pivKtaiu. 

19.99 15,000 —CM6XJ. ('encial Tulnueu. Cuba. 

— LSI. Monte Grande, Argentina. 

20.00 1 1.900—TFZSH, Iceland. 

20.80 14.420—VPD. Suva. Fiji Island.^. 

20.90 11.340—G2NM. Catcrhaiii. England. 

20.97-21.20 14,300-]4.lou—Amateur Telephony, 

22.20 13.500 — ....Vienna, Auslrla. 

22.38 13.400— WND. Heal Reach. N. J. Transatlanilc 

telephony. 

2*2.09 13,050—W2XAA, Houlton. .Me. Transatlantic 

tclelihony. 

22.75 13.180—WFA, Byrd Fxpedlllon, Antarctica. 

— WFAT, S. S. ••Eleanor Bolling," Ryrd 

Expedition. 

23.35 12.850— W2X0.* Schenectady, N. Y. Antipodal 

nragrum 9 p.m. .Mon. to 3 a.ni. Tues.: 

noon to 5 p.m. on Tues.. Tluirs. and Sat. 
General Electric Co. 

— W6XN. Ouklamt t'allf. Relays KGO from 

8 p.m., Moa. Thu.. Sat,, to 2:45 a.m. 
Tues.. 3 a.m. Frl., 4 a.m. Sunday. Gen¬ 
eral Electric Co. 

— W2XCU, Ampere, N. J. 

— W9XL. Ariokii. .Minn., and other experi¬ 
mental relay broadcasters. 

2-1.41 12,280 — GBU. Rugby. England. 

24.50 12.240—FW4. Ste, Assl.se (TarUl France. Morks 

Buenos Aires. imlo-Clitna and .lava. On 

9 a.m. to 1 p.m.. and other hours. 

— KIXR, Manila, IV 1. 

—GBX. Rugby. England. 

24.63 12.180—Airplane. 

24.08 12.150—GBS, Rugby, England. Transatlantic phone 

to Deal, N. .1. (New York). 

24.89 12,045 — NAA, Arlington. Va. Time signals. 8:55- 

9 a.tii.. 9:55-10 p.m. 

24.98 12.000—FZG. .^algnn, Indo'Clilna. Time Signals. 

2-2:05 P.m. 

25 10 11.945—KKQ, Rolinas. Calif. 

25.10 11.940—....iieesen, Germany, Testa of new Super¬ 
power broadcasters. 

25,34 11.840—W2XE, Jamaica, New York (W’ABC). 




All 

Schedules Eastern Standard 




1 Time 

: Add S Hours for Greenwich 

j 




Mean Time. 

1 

Kllo- 
Meters cycles 
25.10 11.8UU 

~W8XK (KDKA) Pittsburgh, Pa. 4:30 p.m. 
on: Saturdays from 6 on; Sundays eiitlio 


Ptograiu. 

— W9XF. Chicago (WEMlF 
— W2XAL. New York (WUNV). 

25.53 11,750— G5SW. Chehiislurd. England. 7:30-8:30 
a.m. and 2-7 p.m. except Saturdays and 
Sundays. Also 7-9 p.m. .Mondays and 
Wednesdays. Tests with \V2\0 12-1 a.m. 
Monihiys and TliUrsdays. 

25.08 11.070— K10, Kahuhu. Hawaii. 

20.00 11,530 — CGA. Drummondville, Cutiuda. 

20.10 11.490— GBK. Rugby. England. 

20.22 11.430 — DHC. Nauen, Germany (Ocriln) WeekrlaTs 

after 5, Sun. after 9 P.m. 

— DHF, Nauon. Oennany. 

26.70 11.23U- WSBN. SS. ' Levlatlian" and A, T. & 

T. telephone connection. 

27.00 11.100— EATH, Vienna. Austria. Mon. and Thurs., 

5:30 to 7 p.m. 

27.75 10,800— PLN. Bandoeng. Jai-a. 

27.88 10.700— PLR, IliimkHug. J.iva. Works with Hol¬ 

land and France weekdays ironi 7 a.iu. ; 
sometimes utter 9:30. 

28.00 1 0.710— VAS. Glace Bay. N. S., Canada 5 a.m. 

to 2 p.m. Canadian .Marconi Co. 

28.50 10.510— RDRL. Leningrad. U.S.S. K. (Russia) 

— VK2BL, Sydney. Australia. 

28.80 10,410- VK2ME, Sytiney. Australia. Irregular. On 

Wed. alter 0 u.m. Amalgamated VVlrelCss 
«f .Vusiratiii, I'eniiiiiit Hills, N. S. W. 

— KES. Bollnas, Calif. 


(NOTE: This list is compiled from many sources, 
all of which arc not in agreement, and which show 
greater or less discrepancies: in view of the fact that 
most schedules and many wavelengths are stilt in an 
experimental stage; that daylight time Introduces con¬ 
fusion and that wavelengths are calculated differently 
In many schedules. In addition to this, one experi¬ 
mental station may operate on any of several wave¬ 
lengths which are assigned to a group of stations in 
common. We shall be glad to receive later and more 
accurate information from broadcasters and other trans¬ 
mitting organizations, and from listeners who have 
authentic information as to calls, exact wavelengths and 
schedules. We cannot undertake to answer readers who 
inquire as to the identity of unknown stations heard, 
as that iv a matter of guesswork: In addition to this, 
the harmonics of many local long-wave stations can be 
beard in a short-wave receiver.—EDITOR.) 


20.50 10.160— ARl. Hongkong. Glilna. 8 am. 

29.98 lU.UUO— CM2LA. Havana. Cuba. 

3U.UU 9.995—_l‘o>en. rolunJ. 

30.15 9.910— GBU, Rugby. England. 

30.20 9.930- W2XU. I.onB Island City, New York. 

30.61 9.760— GBW, Rugby, England. 

30.75 9,750—... .Agen, rruiice. Tues. and Frl., 5 to 

6:15 ]>. III. 

30.90 9,700— NRH, Heredia. Costa URa. 10:00 to 11;00 

P.m. Amundo Cespedes Marin. Apariudo 40. 
31.00 9,680— 7LO> Nalnibl. Kenya. Afrlru. .Noon to 

3 p.m Relays G5SW, Chelmsford, f re¬ 
fluent ly from 2 to 3 p.m. 

—.....Mottle Gninde. Argentina, works Nauen 
Irregularly after 10::30 P.m. 

31.23 9.600- LGN. I’.ergen, .Norway. 

31.26 9.590— PC J. Illlvcrsiim. Holland. Wed 8-10 P.m.; 

Thurs. 2-4. 7-Jl p.iii.: Frl. 2-4 p.m.. 8 
p.m. to 2 a. III. Sat. N. V. Fhlllps Radio. 
Kliiillioveti. Holland. 

— W3XAU, Ryberry, I'a.. relays WCAH ilally. 
31.28 9,580— VK2FC, Sidney. Australia. Irregttliiriy 

after 4 a.m. N. S. \V. Rroadcasttng Co. 
—VPD, Suva. Fiji Islands. 

31.35 9.570— WIXAZ. Sprliiglleld. Mass. (WRZ). 

31.38 9.55(1 .. .Zecsen. Gennuny. Ill to 11 a.m.. 11:30 

a.m. to 2.30 ]).in.. and 3 to 7:3(1 or 8:30 
|i.m. Relays Iterlln. 

31.18 9,530“- W2XAF. Sflieneelady. New York. Mon., 

Tues., Tlmrs. and Sat. nights, relays WGY 
from ti 11 . 111 . General Electric Co. 

— W9XA. Denier, Goloradn. Relays KO.\. 
Helsingfors, Finland, 

31.56 9.500— VK3L0. Melbourne. Australia. Irregular. 

Rmadeattlng Co. of Anslralla. 

— OZ7RL. Copenhagen, Demiiark. Around 

7 p.rii. 

31.60 9.190—....Lyngby. Denmark. Noon to 3 P.m. 

31.i:* 9.480—....Rails, France, 4 p.m. weekdays. 

31.80 9.430—....Posen, Poland. Tuesdays and Satur¬ 

days. l:.',0-l:3« p.m.. Sat. 1:25-7 p.m. 
—XDA, .Mexico Clly, Mex. 

32.00 9.375— EH90C. Berne, Switzerland. Mon.. Tues., 

Sal. 3 to 4 p.in 

— 0Z7MK, Copenhagen, Denmark. Irregular 

afler 7 P.ni. 

32.06 9.35ft CM2MK. Havana. Cuba. 

32.13 9,33(1— CGA, Druiniiinndvllle, Canada. 

32 10 9,250— GBK. Uugbr, England. 

32.50 9,230— FL, Paris, France (Eiffel Tower) Time 

signals 3:.56 a.m. nn<l 3:56 p.m, 

— VK2BL, Sydney, Australia. 

32.59 9.200— GBS. Uugl>y. England. Tiansallantlc phone. 

33.26 9.010--GBS. Rugby. Englaml. 

,33.70 8,900—....Poiicn. Polantl. Tests Mon. and Thurs. 

6 to 7 p ill. 

33.81 8.872 — NPO, Cavite (Manila) Philippine Islands. 

Time signals 9;55-10 p.m. 

33.96 8.830~WFAT. .S. S. 'Eleanor Bolling." Byrd 

Expedition. 

34.03 8.810— WFA. Byrd Expedlllon, AntaPctlca. 


Madeira Island. Sat. 


Kllo- 
Meters cycles 

31.50 8.090— W2XAC. Schenectady. New York. 

34.08 8.650— W2XCU. Ampere. N. J.W9XL, Chicago. 

34.71 8,630— WOO, Deal. N. J. 

35.00 8.570— HkCJ. Manlzales. Colombia. 

35.03 8,500— KVUA. S. S. "Lake Onuoc." Ford Motor 

Co. 

8,450— WSBN. SS. "Leviathan." 

8.33(k— 3KAA. I^enlngrad. Russia. 2-6 a.m., Mon., 
Tues.. Thurs., Frl. 

8.100— EATH, Vienna, Austria. Mon. and Thurs. 
5:30 to 7 p.m. 

— HS4P, Bangkok. Siam. Tues. and Frl. 
8-11 a.m., 2-4 p.m. Tuesdays. 

8,030— NAA. Arlington. Va. Time signals 8:55-9 
u.m.. 9:55-10 p.m. 

8.015— Airplanes. 

7,930— DO A. Doeberltz, Germ any. 1 to 3 p.m. 

Kctchpostzent ni lanit, Berlin. 

7,890— VPD. Suva. Fiji Islands. 

7,830— PCV. Koolwljk. Holland, after 9 a.m. 
7,775— F8BZ, Monteilmar, France. 

7.770 — PCL, Kootvvljk, liolland. 9 a.m. to 7 P.m. 
7,500— TFZSH. Reykjavik. Iceland. 

— EK4ZZZ, Danzig (Free State). 

7,^60 —YR, Lyons, France. Hally e.vcept Sun., 
11:30 a.m. lo 1*2:30 P.m. 

7.310—....Paris. Franco ("Radio Vitus''^ Tests. 
7.230— DOA, Doeberltz. Germany. 

7,220—-Zurich. Switzerland. Sal. 3 lo 5 P.m. 

7,190— VK6AG, Perth. West Australia. Between 
6:30 and llii.m. 

7.120— 027RL. Copenhagen. Denmark. Irregular. 
Around 7 P.m. 

7,030— PMZ, AII-American LYxic ExpeJilion, 

Borneo. 

6.870— EAR no. Madrid. Spain. Tues. and Sat.. 

5.30 to 7 p.m.. Frl. 7 to 8 p.m. 

6,900- -IMA, Home. Italy, Sun., noon to 2:30 p in. 
6.880— D4AFF, Coellien. Germany. 

0.835— VRY. Georgetoivn. Rriilsh Guiana. Wed. 

Mild Suit.. 7:15 lo 10:15. 

6,820— XC 51, San Lazaro, Mexico. 3 a.m. and 
3 P lu. 

6,600—-Berlin. Germany. 

6.035— WSBN. SS. "Levlaihan.” 

0,58n — WFA. Byrd ICxiiedltlon, Aninrctiea. 

— WFAT, S. S. •*Eleanor Bolling." 

6.515— WOO. Deal. N. J. 

6,425—W2XCU, Amiiere. N. j. ;_W9XL, Anoka, 
.Minn.: and others. 

6,380—CT3AG. Funehal. 
after 10 p.m. 

— VE9AT, HruminonilvHle. Canada. 

6.335— WlOXZ, Airplane Television. 

6.155— W9XAL, Chicago, HI. (\VM,\C) and Air¬ 
planes. 

6,140 KlXR. .Manila, P 1. 3-4:30, 5-9 or 10 

u.m 2-3 a.m. Sundays. 

6.120— -.Mot ala, Sweden, "Uundradlo." 6:30-7 

a. III., 11-4:30 p.m. Holidays, 5 a.m.-5 p.!ii. 

— ARl, Hongkong, Clilna 

6.120— W2XE, New York City. 

Atlantic Broadcasting Co. 

6.100— W3XL, Bound Brook. N. 

York). 12 midnight on. 

6.0(0— W2XA L. New York. 

6,080— W2XCX, .Newark, N. J. Belays WOll. 

— W9XAA. Chicago. 111. (WCFI,). 

6.070— UOR2. Vienna. Austria. 5-7 a.m., 5-7 

li. 111. 

6,060- W8XAL, Cincinnati, Ohio. Belays WLW. 
— W9XU, Council Bluffs, Iowa. Belays KOlL. 
— W3XAU, Ryberty, Pa., relays WCAU. 

— HKT, lliigola, t'oioinbia. 8 lo 11 p.m., 

ex. Sun. and .Mon. 

6,040— W9XAO, Chicago, III. (W.MAQ). 

6,020— W9XF, Chicago. 111. 

— W2XBR, New Y'ork. N. Y. (WBNY). 

6,000— 2L3ZC, Christchurch. New Zealand. 11 
I* III. -midnight. 

— EAJ25, Barcelona, Slialn. Sat, 3 to 4 P.m. 
RFN. .Moscow, Russia. Tues.. Thurs., Sat, 

8 lo 0 u.m. 

— SAJ, Karlshorg. Sweden. 

—Eiffel Tower, Paris, France Testing 6:30 
<0 0:45 a III., 1 ;15 lo 1:30. 5:15 lo 5:45 
P ill , around this wave. 

— MRD. Tegiifigaltgi. Honduras. 9:15 P.ni.- 
iiildnlghl. .Mon.. Wed., Fridays. 

5.770— AFL, Bergedorf, Germany. 

5,720— VE9CL, Winnipeg, Canada. Jas, Richard- 

sun A- Suns. 

52.72-54.44 5.H9ft-.5.ril 0— Aircraft, 

51.51 5.5ft0— W2XBH. Brooklyn. New York City (WBBC. 

WCfJH). 

5,300— AGJ. Nauen, Germany, Occasionally after 
7 p.m. 

5.172— .. . .Prague. Czechoslovakia. 

4.920— LL. Paris, France, 
to 62.50 meters—4,800 to 4.900 kc. Television. 
— W8XK. Plltshurgh. Pa WIXAY, Lex¬ 

ington. Mass.: W2XBU, Beacon. N. Y. ; 
WENR, Chicago. 111. 

4,800— W8XK, Plttshurgh, Pa. Belays KDK.\ 

after 6 p.m. Works with .58W 5 to 7 p.m. 
Tues. and Thurs. Westlnghouso Electric Co. 
4,795— W9XAM. Elgin. Ill. 

— W9XL. Chicago. Ill. 

4.785— Aircraft. 

05. *22 to 66.67 meters—4.500 to 4.600 kc. Televislan. 

— W6XC, 1.08 Angeles, Calif. 

67.65 4,430— DOA. Doeberltz, Germany. 8 to 7 P.m. 

2 to 3 P in. Mon.. Wed,. Frl. 

70.00 4,280— 0HK2. Vienna. Austria. Sun., first 15 

minutes of hour from 1 to 7 p.m. 

— RA97. Kliabarovsk. Siberia. 5:30-7 am. 
71.77-72.98 4.1.'<0-4.100—Aircraft. 

72.87 4,116 WOO. Deal. N. J. 

71.72 4,105— NAA. Arlington. Va. Time signals 8:55-9 

a.iii., 9:55-lft p.m. 

80.00 3,750 — F8KR, Conslantlne. Tunis, Africa. Mon. 

and Frl. 

84.21 3.560— OZ7RL, Copenhagen, Denmark. Tuesday 

ami Frl. afler 6 p.m. 

8 5.46-8,5.66 3.550-3.500— Amateur Telephony. 

86.50-86.00 3,490-3,460— Aircraft. 

((*ontlnue<l on page 513) 
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New Radio Devices 
for Shop and Home 

In this department are reviewed commercial products of most 
recent interest. Manufacturers are requested to submit descrip- 
tions of forthcoming developments. 


THE PILOT "P. E. 6" BKOADCAST 
RECEIVER 
By Robert Hertzberg 
HOM their tlisajipojiiting exjicricnces 
with ordinary timed U.K. eireuits, in 
wliieli they have atteinpteil to use 
screen-grid tubes wittiout considering 
tlieir unusual cliaracteristics, many radio set 
construetors have drawn the conclusion that 
selectivity from 550 to 1500 kilocycles in a 
screen-grid receiver is obtainable only with 
the aid of band-pass tuiu rs. 'I'liis is not 


FIfi- A 

The **P. E. C” recci*'cr in the ucat metal cabi¬ 
net, xvhtch is funttshed ‘tvith it as optional 
equipment. 

altogether true; although the hand-pass 
tuner fills a sped lie neetl in certain circuits. 
A screen-grid set can be made selective 
enough for present-day conditions if the 
antenna transfornier or “cou]»ler‘^ is j»iop- 
ctIv tlesigned an<l if an aerial of the cor¬ 
rect dimensions is used. 

Effective Coil Design 
With very loose coupling hetween the 
antenna circuit and the input circuit of the 
first screen-grid anipliher, and with a very 
short aerial, a screen-grid rc<*eiver of very 
simple and inexpensive design can be made 
to separate the local stations (piite cleanly, 
and (‘ven leave in bet with enmigh room for 
a l)X station or two to slip through. Phe 
tremendous ami^lification nflorded l>y the 
tubes compensates for the small pick-up 
system, and the set can and will deliver 
signals of great strength. 

As the size of the antenna is increased, 
the signals naturally increase in number 
and volume; hut the selectivity likewise 
drops. In eight diticrent places, in and 
around New York, the S(*t here des<*rihed 
o]>erated on an indoor a<‘rial, consisting of 
ten feet of No. 21 magnet wire (taken from 
an old short-wave coil), bringing in all the 
local stations with full volume, yet with 
two-degree selectivity. It also brought in. 
with fair volume, the more ]m\verful sta¬ 
tions in Chicago, Cincinnati. Pittsburgh and 
Hartford, The signal obtainetl from a 95- 
foot outside aerial was sutVicient to overload 
the H.F. tubes and made them act as de¬ 
tectors, (The effectivcne.ss of indoor aerial 
arrange!iients is greatly dependent upon lo¬ 
cal conditiems. — Editor.) 


So successful were the ex])eriments con¬ 
ducted with a screen-grid receiver emluKly- 
ing the foregoing ideas that a kit set has 
been developed. It contains all the neces¬ 
sary parts in fully ])iei»ared form, and can 
be assembled by constructors who wouhl be 
absolutely stumped by the more complicatetl 
outfits. 

Option of Kits 

Known generally as the “P. E. 0,” the 
new set is marketed in three forms. The 
eoiijponents of the six-tube circuit are the 
same in all three kits; hut iu the lirst, the 
*‘K-122,’* a plain front })anel, without cabi¬ 
net or power pack, is snpjilietl. This 
‘‘chassis** model may l)c installed in any 
standard 7 x 18-inch cabinet or console, 
'fhe second kit, “K-123,’* has the same sub¬ 
panel, but is supplied with a decorative 
steel cabinet, linished in walnut. The front 
of this cabinet is drilled for the tuning 
dial, the power switch and the volume con¬ 
trol, the sub-panel being mounted directly 
against it. This kit, likewise, is not fur¬ 
nished with a power pack, for any staiulaid 
pack of 171A capacity may be used. The 
third kit, the “K 121.** is (piite complete 
consisting of tlie “l\-12T’ jilus a “K-lll” 
power pack. This unit tits nicely inside the 
cabinet Just behind the siib-panel, a suitable 
mounting bracket being supplied. (Detailed 
as.sembly directions are included in each 
kit.) 

A study of the diagram of the “P. E, 6’* 


shows that two stages of tunetl U.F. amj)li- 
lieation are used, with screen-grid tulics 
VI, \’2. These are followed by a nun-re¬ 
generative tlelector one stage of straight 

transfonuer-eoupled audio Vi, and one 
stage of push-jmll audio, using *71A tubes, 
V5, V(i. A pair of *71A’s will handle far 
more volume than the onlinarv home can 
eomfortaljly accommodate, and they recpiire 
only a power pack which is small and troulde- 
free compared to that needed for tlie jMijm- 
lar *i5. If the builder feels that he simply 
must kec]) up with Hie Jonest*s hv making 
his set heard all Hie way down the street, 
he can easily put in *i5s without changing 
anything more than the grid-hiasiug resistor. 
The present 120n-()hni unit should merely he 
replaced by a 750-ohni one, and, of course, 
a power jiaek of suitable capacity installed, 
(For example, the type will de¬ 

liver the desired voltages.) 

The antenna coupler Ll, the interstage 
H.F. transformer 1/2 and Hie detector trans¬ 
former 1/1 take the form of sliielded plug-in 
coils which lit standard I'Y tube sockets. 
The primary of the antenna coupler Ll con¬ 
sists of only ten turns (with 127 on the 
secondary) and those ten are ta])ped at the 
seventh; so that either seven or ten turns 
may he used, depending on the size of the 
aerial, A short aerial allows the use of Hu* 
full winding; a longer one reipiires the 
smaller section. 'LNvo “Ant,** landing posts 
are provided; so that the individmil owner 
can suit the coupling to meet his own local 


FifJ, B 

A view from belo^v oj the placement of parts in the E. 6'*: the aJuttunum sitb-pancl covers only 
a portion of the area. The components shoivn may be identified by comparison with the schematic 
iFifj. D and the detailed list of parts 
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F!({. C 

z-icw of the **P. H, 6" as- 
sCfnbIcd in its cabinet^ shotcino 
the space allot tea for the com¬ 
pact po7vcr pack. The rcccijTr 
connections from the shielded 
coils to the screen-grid tubes, 
etc., arc very direct. The place- 
tneut throughout is logical. 


conditions. In and around tlie big cities 
an outside aerial is altogetlier unnecessary; 
for ten, fifteen or twenty feet of wire tacked 
around llie ctlge of the floor will deliver 
violent signals. 

Successful Ganging 

The interstage coils L2, L.*l have large 
primaries (50 turns) woiiiul directly over 
the secomlaries. The cathode, screen-grid 
and plate circuits of the screen-grid tubes 
arc adetjuatcly by-passed by a single three- 
section non-inductive condenser Cl-C5-Cf». 

'rhe volume is controlled by a 50,000-ohin 
potentiometer U2, wliicli regulates the screen 
voltage. This is the siriipicst method of 
voJiiiiie control in a scieen-grid set, and is 
a very smooth and eflective one. 

The U.K. circuits are tuned by a triple 
condenser, C1-C2-C1, which is mounted in 
the center of the sub-panel. 'I’lie very loose 
antenna coupling oliviates the annoying de¬ 
tuning effects common to other single-con¬ 
trol receivers, and permits sharp matching 
of circuits over the fidl 200-550 meter uavc- 
Icngth range. This is one of the incidental 
factors contributing to the overall selectiv¬ 
ity. With ordinary degrees of antenna 
coupling, the detuning effects are so had 
that the individual tuning circuits must be 
damped considerably; the result is that, even 
if their resonant peaks don’t exactly co¬ 
incide all over the scale, at least they over¬ 
lap enough to let through an insistent signal. 

'I'he detector and audio portions of the 
K. ()'’ are quite orthodox, except for the 
j>resence in the airdio system of what is 
best termed a “tone equalizer,’’ This com¬ 


prises merely a condenser CIO and resistor 
U(i connected in series, and shunted across 
the primary of the push-pull transformer 
T2. Through by-passing some of the higher 
frecptencics, which all audio transformers 
amplify a bit too well, it gives the effect 
of accentuating the lower ones, which they 
pass with difliculty. The resulting “tone 
quality” is ejuite good. 

The adjustment of the receiver, after the 
assembly and wiring, resolves itself into a 
few minutes of playing with the little com¬ 
pensating condensers on the side of the main 
tri])le condenser. 'I'hesc compensators are 
not shown in the dlagruin. When they are 
properly trimmed, tlie set is ready to work. 
Kvervthing else is fixetl. 

Technical Data 

'I’he value of 0.(>-ntf., indicated for CO 
and Cll, is obtained by connecting in paral¬ 
lel the three 0.2-mf. coiuhmsers that make 
the standard So. 80() condenser bank. 

'I’he dial-liglit is not shown in the schem¬ 
atic circuit; where it connects is optional 
with the constructor. If a 2.5-voIt lamp is 
used, it may be connected across the fila¬ 
ment supply for \'3, \'4. If the No. 1282 
dial (which constitutes jiart of the standard 
kit) is used, considerable leeway is permit¬ 
ted in the choice of dial-lights; due to the 
fact that the lamp socket of this dial is 
entirely insulated. For this reason it is 
recommended that the dial-light be of 6- 
volt rating and connected across the fila¬ 
ment supply to V5, V6. 

The mechanical arrangement of the parts 
allows rapid assembly and easy wiring. The 
sub-panel is a piece of 
forrtied aluminum, acetrr- 
ately drilled with all 
mounting and wire holes. 
There is practically no wir¬ 
ing on the upj)er sitle of 
the sul»-panel, all the con¬ 
nections being made on the 
conveniently accessible un¬ 
derside, as may he seen in 
Fig. U. 'I'he hottoni of the 
cabinet supplied with the 
“K-12:r and “K-12r kits 
is removable and allows 
ready access to the parts 
for examination, trouble 
shooting, etc. 


The wiring i.s exceedingly simple, and will 
present no difficulties to anyone wlio can 
handle a soltleriiig iron. As the metal chas¬ 
sis forms the gia)imd ami the "B--” sitle 
of the circuit, many connections are matle 
by running the mounting screws right 
through the soldering -1 ngs or other terminals 
on the instruments, and thus much wiring 
is saved. 


Details of Power Pack 

The Xo. “K-IU” power pack includes a 
“No. 398” power transfturner P'l’, with five 
secondary wimlings delivering the follow¬ 
ing current and voltage: SI, 5 volt, 2 amps.; 
S2, 550 volts, center-tap|)pd (275 volts *)ii 
each side), (iO ma.; S3, 2.5 volts, 7 amps.; 
S-t, 5 volts, 1 amp.; S5, 1 fvolts, 4 amps, 
(not used for (Iris receiver). 

'I'he condenser hank, “No. 395,” contains 
012 (2 ml'., too volts !).('. rating); C13 and 
CM- 03 mf., each. 300 volts D.C.); and Cl5, 
CH> and Cl7 (1 iiif. each, 300 \olts D.C ) 
'Pile voltage divider is a “No. 950*’ re¬ 
sistor with the following values: U9, t,000 
ohms; UlO, 3,500 ohms; Hll, 2,250 ohms: 
1U2, 2,800 olnns. Sutheient voltage and cur¬ 
rent for operation of type ’15 tubes may 
be obtained at the “U plus 220 V.” tap by 
connecting a variable resistor l)etwccn Ch2 
and the resist <»r net-work at the point 
marked “X,” varying its value until the 
desired results arc obtained. 

A “No. 395 ,]mnl>o” model, or double- 
choke Chi, Ch2, is used in this recciver. 

Llst of Parts for Receiver 

One triple-gang condenser, .00035-mf., “No. 
1703’* (Cl, C2, Cl); 

One vernier dial, illuminated, “No. 1282”; 
One “V’idumgriur variable resistor, 50,000 
ohms, “No. 910” (U2); 

One set of plug-in coils, 200 to .5.50 meters 
“No. 23.5*’ (“235A,” antenna coil; “23511,” 
U.P'. coil; ‘'235C'* detector coil) (Ll, 1/2, 
h:i) ; 

Two Screen-grid tube shields, “No. 222S”; 
One ^.F. transtorrner, 3i/J to 1 ratio, “No, 
391” (Tl); 

One j)nsh-pull input A.F. transformer, “No. 
399*' (r2); 

One i>n.sh-pull oiiljmt A.F. coupler, “No. 
101’* (1*3); 

One fixed Cfindenser, .00025-mf. “No. 51” 
(C7); 

OfK* fixed condenser, .002-inf., “No. 51” 

(C8); 

Three hv-pass condensers, each with three 
sections of 0.2-mf., “No. 805” (Cl, C5, 
C5); 

'I'wo hv-)niss condensers, 0.5-mf., “No, 805” 
(C9, Cll); 

One bv-pass condenser, O.l-rnf., “No. 808” 
(CIO); 

One fixtal resistor, 1,200 ohms, “No. 955” 

One fixed resistor, 2,000 olnns, “No. 958” 
(U5); 

One fixed resistor, ffOO ohms and tapped at 
150 ohms (shunt-connected for 225 ohms) 
“No. 9.59* (Ul); 

One fixed resistor, 5,000 ohms, “No. 968” 
(H5); 

One resistor, center-tapped, 20 ohms, “No, 
351” (Ul); 

One resistor, center-ta])ped, 50 ohms, “No. 
355” (U8); 

One grid leak, 2 megs., “No. 755” (R3); 
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The circuit dxagmm of the Pilot *'P. E. 6** broadcast receiver, at the left; the dotted stiuare at the riffht encloses the ''AM IT' po^iver pack, designed 
for push-pull *7\A operation. Circuit values and constants arc given in the tc.rt and list of parts. 


Four UX-tvpc sockets, “No. 21(i” (for V5, 
VO, L2. IM); 

Five UY-tvj>e .sockets, “No. 217” (for VI, 
V2, V;j, Vt, LI); 

Five hindiiijr posts, lettered “Ant,”, “Sliort 
Ant.”, “Gnd.”, “L. S.", nnd “L. b.”; 

One knob switcli, “No. IF’ (Sw); 

One packaire of hardware (eondenser mount¬ 
ing brackets, wire, spaghetti, screws, nuts, 
washers, lugs, and nine binding post in- 
sulatoTs); 

One metal front panel, 7 x 18 inches (in¬ 
cluded only in “l\-122” kit), “No. 787’*; 
or 

One metal cabinet (supplied with “K-Fiy** 
and “K-12-r kits), “N(», 2501”; 

One power jun^k (siipi>lied only with K-12V 
kit), “No. K-llI”; 

One alinniiium sub-jianel, ^ inches, 

“No. 788”; 


THE FREED NEUTRALIZING KIT 

I T is the practice of the average Service 
Man to carry a set of tools for neutraliz¬ 
ing the various makes of latlio sets with 
which he comes in (X)ntact. few of these 
tools are available in hardware stores; but 
most of them are .sj)eeial ami i>l>tainal)lc 
onl>’ from the makers of the various re¬ 
ceivers. Often the Service Man is called 


to servi(‘e a set for which he does not have 
the recpiired neutralizing tool; and it isn't 
jiossihle to ask the customer ti) wait until 
one arrives from the fact<»ry. The result is 
a miscellaneous collection of manufactured 
and home-constructed t<»ols that may, or 
may not, he correct for most sets. 

'I'o meet this demand f«)r a toed which is 
convenient to carry and use, and almost 
universal in its application, the Service¬ 
men’s Su])ply Co., Hrooklyn Heights, N. V.. 
is now making the “Universal Neutralizing 
Kit No. 10,*' as designed by Ilertram M. 


Freed and pictured below. 

It consists of two neutralizing “sticks” 
which nest. The larger one has about the 
same diameter as a fountain pen, ami may 
be clip}K*d into the pocket, 

'I'he larger “stick” carries on its insu¬ 
lating tube two neutralizing wrenches; tlu 
smaller one has a neutralizing screwdriver 
at one end and, at the other, a magnet for 
picking up and placing small iron screws. 

This combination is so designe<l as to be 
etfective for neutralizing ami balancing al¬ 
most every commercial railio receiver. 


The pocket neutral iritig 
kit sho'Ani at the right is 
made according to the 
specifications of that urll- 
kno7vn 7eritcr on scrviC' 
ing, Bertram M. Freed, 
to fit the adjusting nuts 
of practically all sets. 
The small rod nests into 
the larger, zohich is car¬ 
ried in ttie i est pocket 
like a pen ; their she is 
slioxvu by the rule beside 
them. 





Review of Recent Radio Literature 


Publishers and Manufacturers are invited to send their latest radio books, pamphlets, leaflets 
and technical data to the office of Rauio-Ckaft for review 


n. n. C. YEAR BOOK for 1020, size x 
5 inches, 4(il pagc.s, ]>rice two shillings 

(50c). 

This latest edition of the well-known Piritish 
Ilroadcasting Company’s Vear Book, as usual, con¬ 
tains a profuse array of all sorts of radio inforina- 
ti n. Space docs not allow listing all the con¬ 

tents: hut we mittht sav that it includes all the 
latest radio information of the year. Then there 
is a general section, containing all sorts of broad¬ 
casting materia). Of great interest to oiir reaclers 
is the technical section, which contains a tremendous 
amount of information on transmission and re¬ 
ception, shoT-t-wave material, measuring instru- 
m^Tits. technical broadcasting information, and spe¬ 
cial articles. 

In a»ldition to that, there is a large amount 

of technical data, forninlas. etc., and a technical 

dictionary pertaining to radio termittologv. 

A valuable l>ook in all rcspect.s. (11. (I.) 


LE SUPERHETERODYNE, l>y De Hellcs- 
cizc, ])ublis}u*d by Etienne Chiron, Paris, 
France. fiVa" ^ paper covers, dia¬ 

grams, folding plates, 112 pages. 

This small l)Ook, written hy a well-known French 


engineer, deals primarily with the fumlamental 
priiici]de and evolution of the “super" circuit, and 
the latent situation which has arisen with regard 
to it. The popularity which this circuit has en¬ 
joyed, and still enjoys, in this country has pro¬ 
duced many works on the siil>jvct; one of the Ijest. 
to the reviewer's miiul, being that of the late 
R. F. Lacault. In this votimie. M. de Hellescize 
discusses the definitions an<! mathematics of the 
su]»crhctcro<lync in aloiit thirty pages: tiie reniaimler 
of the lx>ok is devoteil to the enumeration of the 
principal fnudani^ntal (French) patents, which arc 
rcprmhiccd in facsimile. 

_ (S. G.) 

HAMM.VRLUND “HI iy.m M.VNI AI., 
jHiblished by Hnnimurluml M fg. Co., New 
York City. ()" X 9", 48 pp., rotogravure 
insert, jiaju'r covets. Price 25 cents. 

This ]>ookIet is jiriinarily devoted to tlie sub¬ 
ject of ciistotii building around the receiver cir¬ 
cuit whose name it bears. Its first part takes 
up this theme and the advantage of the custoni- 
huilt set, with its careful adjustments and its 
flexibility to the requirements and tastes of the 
set owner. The second part deals with the sub¬ 
ject of band-pass tuning, which is increasing in 
interest with the demand for higher amplifica¬ 


tion with better selectivity and fidelity of rc' 
production. Apparatus and servicing arc dis¬ 
cussed in the latter pages, while the insert dea » 
with tastefully designed and handsomely illus¬ 
trated cabinets ami consoles, now available for 
the customer who demands that a fine receiver 
be housed in a piece of furniture that will be 
worthy of it. 


THE ART .VND SCIENCE OF THE 
URA.MOPIIONE, by Harry A. Gaydon. 
Published by Dtmiup is: C<»., Ltd., Lotidoii, 
England. x 7*.,", 222 luigcs. Dia¬ 

grams. Price 4/2 (Jpl.OO). 

Plain though its format is, this fiook is a very 
interesting and practical (liscu.ssion of the prin¬ 
ciples of acoustics and their a]>p)ication to record* 
ing and reproducing sounds. Such a chapter as 
that tievoted to the subject of the very mimeroiis 
styles of phonographic needles show the thorough¬ 
ness with which the author has gone into his sub- 
jeci. The style is easy and the attthor, unlike 
most transatlantic enginers. has carefully avoidcil 
mathematical treatment. While the first part of 
the book was written some years ago, considerable 
{Continued On page 541) 
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The f). C. Screen-Grid Pentode 

The five-electrode tube which introduces revolutionary possibili¬ 
ties into radio circuit design, with data as to its characteristics, 
and suggestions as to circuits adapted for its employment 




PLATE voltage 


Fig. 2 

Plate-Current ctiri'cs of the **P-V* pentode, 
shozving the effect of different values of vega- 
five bias, applied to the middle or **control 
ffrtd,” at different plate potentials. 


these advantages arc obtainable. Wc find 
in the tube the following: 

The Five Electrodes 

(1) A heater filanient* similar to that of 
the ’24 tyj>e* drawing 1.75 amperes at 2.5 
volts. This is electrically’ isolated from 
the electrodes or elements of the tube, and 
connected to the “F” prongs of a UV-lype 
lube base. 

(2) An electron-emitter or cathode, 
heated by the hi ament as in the ’24 and 
’27 tubes, and connected to the “C” prong 
of the tube. 

(2) A “space-charge grid” surrounding 
the cathode. This is connected, not to the 
socket, but to a terminal at the side of the 
tul»e base. To this a source of low, positive 
j>otcnti;d is connected. 

(4) A control-grid which, as in the *22 
and ’2-t types, is connected to a metal cap 
at the top of tlie bulb. This, by means of a 
clip and lead, is connected to the signal 
input. 


T he progress of tube development, 
whicii has been rapid during the past 
three years, made another S})urt re¬ 
cent Iv with the appearance of a new 
American “pentode,” or “live-clement” tube; 
which was demonstrated in this city to 
railio engineers late in .lamiary, and will, 
it was then slateil, be available on the 
market about liie time of the aiipearancc 
of this issue of U.vdio-Ciiait. 

This tube (unlike Hie Hritisli ])entode, 
which has lieen used as a power tube only, 
for the past two years) is designed espe- 
eially as a radio-freipieney amplitiev, to 
work into a tuned-jilate imjieilance; and is 
adapteil also for audio-freipicney amplifica¬ 


A 

At the right, the uezv pentode, shoudng 
its e.rterttal appearance. The connection 
to the additional, or ’‘space-charge,** grid 
is made through the binding post on the 
tube base. At the left, a pentode broken 
open to shozv its elements; the plate and 
screen-grid are spread out; the inner elec¬ 
trodes in their usual position. 


tion in suita»l)le circuits. Its amiililication 
factor, as may he seen front the technical 
data given below, is enormously high; ris¬ 
ing to as much as 750, compared with the 
420 of the ’21 type, which it is intended to 
rejilace; wfiile its mutual conductance may 
be as high as 2,500, coinjiared with 1,050 for 
the ’24. Tliis ojicrating oliaracteristic is 
gained by operating with 250 volts on the 
plate, and 135 (jinsHive) on the screen- 
grid; while the S])ac<‘-charge grid (the new 
eletnent) carries 20 volts, positive. 

It is well known that the older screen- 
grid tubes give two circuit ojdions. One is 
that of using the fourth or screen-grid ele¬ 
ment as a capacity shield around the plate 
(from which fact the tube was often called 
a “shield grid’' type), while the inner grid 
serves the ])urpose of impressing the signal 
input on the tube. In the other connec¬ 
tion, the inner grid is used with a positive 


charge to accelerate the flow of electrons 
from the hlament and break up the nega¬ 
tive “space charge” which surrounded it. 
riiis ”space-c)iarge” hook-up is jneferred 
for audio amplilication. 

In the new pentode (styled the “P-l” by 
its manufacturer, the CcCo Mfg. Co.) both 


(5) A screen-grid which, as in previous 
tube type.s, is connected to the “G” prong 
of the tube base. Upon this is impressed 
a high positive voltage, sorncwliat lower 
than tliat of the plate. It serves the pur¬ 
pose of eliminating the capacitive effect be¬ 
tween plate and control-grid. 

(G) A plate, which is similar to that of 
the *21, and eoiinccled to the “P” pi-ong of 
the tube. 

The tube itself, a view of whose elements 
is given herewith, fits the standaril UY tube 
socket; it is 1 13/lG inches in diameter, and 
51 ^ inches high. 

A Pentode Circuit 

The circuit iliagram (Fig. 1) given here 
shows two pentodes used for U.F. amplifica¬ 
tion, following a band-pass filter; a third 
U.F. stage might follow, or the two stages 
feed into a standard detector. 

The constants of the coils and tuning con¬ 
densers are not given; this would depend 
upon the design of the receiver. (Articles 
dealing with hand selectors have appeared, 
and will apjicar, in Uaiuo-Craft’ from time 
to time.) The cathode resistors UI, pro¬ 
ducing the control-grid bias, should he 150 
to KiO ohms; the screen-grid resistors U2, 
5,000 ohms; and the potentiometer H3, regu¬ 
lating the voltage on tliese elements and 
thcretiy serving as a volume control, 25,000 
ohms. The by-pass condensers Cl (for 
space-charge grid), C2 (for screen-grid), 
C3 (for j>late), and C4 (for cathode) may 
be of the customary I-nif. value each; it 
will be noted that the common side of the 
unit shown is the cathode, or neutral point 
of the tulie, aiui not the ground. The U.F. 
chokes LI are also of standard value. Witli 
the high degree of amplification obtained 
by the pentode, the filter system shown is 
most essential. 


Characteristics 

In Fig. 2, we illustrate the effect of the 
various control-grid voltages upon the plate 
current. Tlie screen-grid voltage used is 
180 and the space-charge voltage 10. Irre- 
sjicctive of the control-grid liias, it will he 
seen, the plate-current curve rises a!)tu})tly 
with the jilate voltage until the latter 
reaches about 180, and then flattens out. 

The curve of the sjiace-charge grid liias, 
which is not reproduced here, is practically 
a straiglit line, from 7 volts up, under stand¬ 
ard ojierating conditions. 4VIule the increase 
of this positive grid voltage results in a 
higher mutual conductance rending, it pro¬ 
duces at the same time also a higlier plate 
current as well as a much higher grid cur¬ 
rent and it is therefore desirable to limit 
this voltage in the interests of longer tube 
life. 

A comiiai ison of the P-l with the ’24 type 
indicates a comj>arative It.F. gain 23 per 
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E xperimenters win he rejoiced to know- that, for the first time in many 
months, “something new in radio’* has been developed. 

The new tube, the Pentode, described in |hese columns, is revolutionary enouj^h 
to be called new, h is true that in Eni^land, Pentodes have been used for some 
time; but they are of a different construction and used for an entirely different pur¬ 
pose (namely for audio-frequency output stages) never for radio-frequency. 

Of importance is the fact that this new tube marks, probably, as great a revolu¬ 
tion in radio as did the screen-grid a few years ago. Entirely new combinations and 
new radio circuits will be developed; and since the sensitivity of this tube is vastly 
greater than that of the screen-grid, fewer tubes will be required to accomplish the 
desired purpose. 

VVe believe that the possibilities of the Pentode are greater than those of any 
previously-known amplifying tube. 

The radio professional and Service Man will, of course, welcome the opportunity 
to familiarize himself with this new development, which will prove jof considerable 
importance in commercial practice during the next few years. 

As an interesting sidelight, it should be noted that (just as it did so many times 
before when a new and important radio item came along) the short-sighted radio 
trade at once “pooh-poohs** the Pentode, and begins to oppose it. Naturally, a new 
and important tube will scrap older developments; and such progress is never liked 
in certain quarters. 

Such an important body as the Radio Manufacturers Association has taken great 
pains to send out warnings to the trade that the Pentode is not new and will not prove 
of value. We do not share this view; time will tell who is right. 


Cent, liiplicr for the pentode in each stage. 
This would amount to 51 per cent, more gain 
for two stages. Witli such amplihcatioiK it 
is obvious that precaution against grid over¬ 
loading must be taken, especially in the de¬ 
tector. Tlie ebaracteiistics of tlie tulie, with 
a plate voltage of 2.50, and a control-grid 
voltage of 1..5 (negative) are as follows: 


Space-Cliarge (volts +)... 

10 

20 

10 

20 

Scrccn-Grid (volts -f-) . 

. 180 

180 

135 

135 

.Ninplilicatioii Factor . 

Plate Resistance 

. 5/5 

540 

740 

750 

(thousamls of ohms) . 

Mutual Conductance 

. 285 

180 

3S0 

300 

(micronihos) . 

. 2000 

3000 1930 

Milliamperes 

2500 

Plate Current . 

4.1 

6.0 

1.7 

2.6 

Screen {'irid Current . 

0.8 

0.9 

0.5 

0.2 

Si)ace-Cliarge Current . 

3.0 

10.0 

5.0 

12.0 


The D.C. Pentodes 

In view of ttie non-technical publicity 
given the demonstration of the pentode, the 
Radio Manufacturers Association has issued 
i( statement, conceding that “a given result 
is po.ssible with less tul)c.s, using pentodes,** 
hut arguing that “it is unlikely that the e(»st 
of a comi)lete radio receiver would he any 
less. The pentode is used more widely in 
England, becau.se of the greater jxipularity 
of l)attcry-operaled portal)le sets and be¬ 
cause patent licenses are based on the imm- 
her of tubes in tlie receiver. Reduction of 
tidjes has therefore l»eeu more important in 
England, just as low-powered autoniotiiles 
are more popular tlierc on acc<»unt of the 
license taxes being based upon horsc])ower.** 

The British pentode, as we have stated 
above, is a different type of tifbe, being a 


bigh-amplihcation power tube designed to 
work out of a low-voltage d<*tector; ju.st as 
we have here power detectors to work into 
a j)Ower tube without an intervening first 
aiiilio stage. The Marconi *‘PT240,'" a typ¬ 
ical pentode with two-volt fdament (Britisli 
and Continental tubes are standard at 2, 4 
and t» volts for storage battery operation) 
has a niaxiuium plate voltage of 150, and a 


rated amplification factor of 100 wdth an 
impedance of 50,000 ohms (measured at 100 
volts each on jilate and scrceu-griil). It is 
used to give power output from a battery- 
operated .set; while simpler tidies siqiiilicd 
with jiower from the house-current are not 
under sucli requirements of economy. It is 
possible however, that the jiower pentode 
will soon be introduced here. 



The Possibilities of the Pentode 


as in (icrniany we saw devclojicd to an ac¬ 
tual “(piautity-production" stage (although 
mostly by hand labor) the exceedingly in¬ 
tricate and ingeniously constructed mehr- 
fneh-rohr, of Dr. Sigmiiiul Loewe, contain¬ 
ing three, four, and sometimes five (*oniplete 
and distinct three-element units mounted 
u])on a single stem, and all within a single 
evacuated bulb. 

Such developments abroad were economi¬ 
cally necessary; liecaii.se of government 
taxes, and the fact that few indited can 
afford the prices, for radio sets, w’liich in 


{Conftinted from ptttfe 490) 

our country are considered exceedingly 
clicap. We liave not experieiic*ed the need 
for sueli economy heie. But the advent of 
pentodes on a cpiantity ha.sis will uriqiies- 
tioiiably speed the production of the chc»aper 
sets, intended for the more modest radio 
fail. 

Opportunities for the Experimenter 
Revolutionary claims for the* jicntode will 
doubt h»ss he made. Our past c*xpcricMice 
w'ith the .scieen-grid sliould lender us (‘au- 
tious in accept ing suc*li assertions; at least 
so far as the general public use of tlie tube 


is coneerned. Unquestionably, many new 
and ingenious liook-ujis w'ill be found ad¬ 
vantageous: just as tlic case has proven .so 
richly during tlie past fewv months, with the 
sinqiler screen-grid tube. 

l**or, wdieii it comes to the experimenter, 
the possiiiilitics handed to liirn with a pair 
of w'ell-huilt pentodes — -and all the con¬ 
densers, transformers, choke s, iiotentioiiieters, 
iiicter.s, and batteric's which he can desire — 
are beyond all computation. There lie, I 
jiromi.se you, alluring jiatlis, devious and 
cjuite w'itlioiit cuid! 
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What Is Detector Overload? 

The idea of unlimited amplification in a radio receiver appeals to 
many. A distinguished radio engineer points out here the limita¬ 
tions of the detector, and the certainty of distortion when a radio¬ 
frequency signal is amplified too highly. 

By SYLVAN HARRIS 


W K hear (jiiite a lot nowadays ahoiit 
the matter ol overloailin^ tidies; 
we want to know what is the im- 
(iistorted power nut put of ampli¬ 
fier tubes; we want to know wliat the bias 
on the tubes happens to be, so that we may 
know how ^nrat a signal we can impress 
with safety on their input and so on. 

We also heai' tpiite a lot aliout overload¬ 
ing directors as well as amplifiers—but here 
we strike a snag; because the detector is 
infinitely more complicated than the ampli¬ 
fier—not in its structure, but in its opera¬ 
tion. It is surprising how few investigators 
have taken the trouble to look more seri¬ 
ously into the detector aiul its operational 
characteristics—yet how many can speak 
glibl}‘ aiul copiousl}* about detector oxcrload, 
the voltage output of the various tleteelor 
circuits, the frcijnency-charact eristic, ami 
what not. 

At any rate, regardless of how much we 
think wc know about ilcicctors, there is 
still plenty to be learned about them. It 
was for this rea.son -that plenty of vague 
information was available, not dclinitc oi* 
(piantitative data—that the wnitcr some time 
ago undertook to study tin* variation of the 
tid)c ‘‘parameters*' under the stress of sig¬ 
nals of various strength. What hapjiens to 
the plate current of a tube wdien the signal 
comes on; how does the grid bias of tlie 
tube vary wnth signal strength? How' docs 
the detecting efVu’ic'ncy of the tube vary 
w'ith the strt'iigtb of the signal? How? 
WI ly r W hen ? W here r 

Normal Detector Action 
The results of this study are contained, 
in part, in a paper ]ud)lislied in the f*ia- 
ceetUmja of the /./C./v., for October, 192*1. 
riicy w'ill be heie interpreted in a more 
elementary fashion for the benefit of tlic 
younger students of radio. 

In the past a great deal of wmrk has been 




The simflc detector of the 27 iyfc. 

.standard in . /.C sets, is shown above as Fitf. 1. 
li> e may analyce its input further tnto the form 
of Fiff. 4. bclo7V, in 7vhich the grid-to tilattwnt 
resistance is Rg oud the tube capacity is Cg. 
The voltage actually impressed upon the tube, 
therefore, i.s e rather than K. 



\ f H. HARRIS, well known as a 
radio editor and as a desijiner 
of commercial receivers, here presents 
the fruit of some technical researches, 
designed for the guidance of enj^i- 
neers. in a form which will appeal 
more to the Service .Man and the ex¬ 
perimenter who are tryinj* to demon¬ 
strate the comhination of sensitivity 
witli quality. 


done by iiivc.stigalois of the theory of de- 
tci't'ion: hut, unfortunately, nearly all of 
this wink was confined to the .study of tlie 
effects of snutll siftuoh. of tlie order of fifty 
millivolts or less, applied to the input. The 
signal was assumed to lx* so suiall that it 
pnuluccd no npprcciahlc ctTect on Ihc plate 
resistance, the plate current, the grid volt¬ 
age, or the other tulic const.mts. 

Actually, however, and especially in the 
ease of the more modern radio receivers, the 
signal voltage applied to Ihc input of the 
detector is rarely less than 200 or flOO milli¬ 
volts: so much is gcm*rally la'qnircd to 
furnish what wc might call “good room 
volume*' out of tin* loud speaker. Let us 
consider first the grid-leak* detector. Of 
course this is somewhat out of date to-day, 
when we are using tlu‘ “C'* hias detector; 
blit it is important that wc know^ bow the 
foriiKM’ type of detector acts, as w'cll ns the 
other. 

Wc won't go into the theory of its opera¬ 
tion. ''I'on can laad all ationt that in any 
of the many t<‘xt-book.s availatile. l>e,sid<s. 
it has been ])rinted time and again in radio 
magazines. At any rate, we know that, 
when a signal is apjilii'd to the input of 
the lube, there is a (/ccmr.ve of plate cur¬ 
rent. How much does this ])Iate current 
tleercase? 

1 'ig. 1 show's the circuit of the detector. 


A constant signal of fifty inillivolls (.05- 
voll) at radio frcipicricy, was applied across 
the input of the tube, and kept constant, 
riie grid-leak resistance w'as varied, aruf 
the current flowing in the grid circuit wais 
mcasureil. 'I'he curve olilained by this is 
marked ig in Fig. 2. Ibis show’s tfiat, as 
the grid-leak resistance was decreased, the 
grid tairrent iiiereaseil; at first slowdv, then 
inure rajiidly until, w’hcn the grid leak 
value w'as siiiiiller than about half a megohm, 
the grid current increased to ipiite large 
values—as large as fifty or a hundred 
microamperes. 

Grid Leak Not Critical 

'I’he hi.is on the grid is cipial to the grid- 
leak resistance, multipliial by the current 
through it So, performing this multiplica¬ 
tion for various jioints on the ig curve, w'e 
obtained the curve marked Kc. This is in¬ 
teresting hceau.sc it shows the grid bias of 
Mie lube to be jiractically constant, and 
iiulcpcnilent of the grid-leak resistance; for 
the curve Lc Is quite flat. In fact, there 
is no serious eliangc in Fe until the grid- 
leak resistance is well under half a megohm. 
'Phis, nf course, does not interest iis; be¬ 
cause we would h.'ive a poor detector if wc 
w'ere to use such a low grid leak. 

i'hi'se curves apply to the t^Y-227 tube. 
The tube u.setl was an “average'* tube; so 
w’C m.ay say that tfie usual operating grid 
bias of the rY-227 tube used with grid 
h*ak and condenser, and for small signals, 
is about 0.9-vtilt. 

The utber curve in Fig. 2, marked Dip, 
represents the rote of chontje of ptote cor- 
reut; that is, the amount the ])late eurient 
deereaSI'S when wc a]>plv the fifty-millivolt 
‘signal. This is of interest because it is a 
measure of the re.spoiise of the detector to 
a signial of cimsiant modulation. Notice 
also that this mirve, Dip, is iputc fiat. This 
imIieati'S that little is to be gained by using 
large grid-leak resistances. Wlien wc nse 
grid leaks lower than about one megohm, 
we noliei* (piite a drop in the response; but 
W'e see that there is very little, if any tiling, 
gained by going above two nicgohnis. 

Now all this is well enough for the small 
signal; hut how almnt the large signal? 
Suppose W’e let the grid leak remain at 2 
megohms and the grid eondeiiser at .00025- 
nif., and gradually inerea.se the signal, mak¬ 
ing the .same iiieasnrenients ns before. Wc 
obliiiii the curves show’n in Fig. M. *riiere 
is no use discii.ssing the curves aliovc about 
.50f) millivolts (0..5-volt); lueanse then the 
etVects only beeom(’ more marked. 

Effect of Strong* Signals 

In Fig. .‘I we see again the curves of grid 
current (ig) and grid hias (he); hnt now 
we notice that the grid hias iocreoses witli 
the signal strength. For very small signals 
it is about 0.9-volt: whereas, for a signal 
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J'aryivg the tuvivg of a xveak signal zvtth the 
“vcriticr/' zve find true selectivity; but a 
mediutn signal is actually weaker on the point 
of c.vact rcsonanec, because a grid current 
flows. The strongest signal causes bad dis¬ 
tortion in a **C'*-bias a/mpHHcr. 

of ahont .500 millivolts (half a volt), we see 
it is about 1.7 volts. 

Now we all know that increasing the bias 
of a tube increases its plate resistance. So 
the plate resistance of the tube was ine.T- 
sured for various values of grid bias, and 
phitted as Up in I'ig. .‘1 according to the 
signal strengths corresponding to the vari- 
out grid-bias voltages. Iiniiiediately we 
know the etVect on the (juality; at least as 
regards the outi>ut circuit of the detector. 
An increa.se in Up means a decrease in the 
response of low audio frequencies; in otlicr 
words, the greater the signal the poorer tlie 
low-fre<piency response, at least as concerns 
the output of the detector. Lq|^us see what 
liappcns at the input. 

Since the grid circuit has current flowing 
in it we know that its in}»ut impedance is 
not iidinite. The input circuit of tlie grid- 
leak detector may be represented as in b'ig. 
i. The resistance Ug represents the thfuamic 
input resistance of tlie tube, through which 
tlie grid current flows; and the coiulenser 
C'g represents the capacity of the tube. 
The other resistance and capacity are the 
grid leak and grid condenser. The gen¬ 
erator K is su])pose<l to be the audio-fre- 
(|uency (or modulation) component of the 
signal. If we were to analyze this circuit, 
and consider the value of the voltage K, 
which is ajiplied to the grid and catho<le, 
to he amplified in the tube, we woidd fiinl — 
even though we kept the geneiator voltage 
constant and merely varied the frecptency—* 
that our signal would suffer a loss at the 
higher frequeneies. In other words, the 
high niodulation-fre<jueiu*ies would be at¬ 
tenuated by the opmation of the grid con- 
ilenser and grid leak and by the input im¬ 
pedance of the tube. 

So, in the input of the tube, we have a 
loss of high frequencies, even for very 
small signals. Hut there is another effect, 
which is that, Iwcause of the increase of the 
ilynamic input resistance of the tube with 
an increase of signal strength, the detection 
factory shown in Fig. il, deereases (juite 
rapi<lly. (The detection factor is a mea¬ 
sure of the cflicieiicy of rectification of the 
tune.) So you sec that our loss of higii 
frc(picncies at the jiiput of the tube becomes 
more serious as the signal strength becomes 
greater. Now let us sum up: 

Broad Tuning Effects 
With small signals, tliere is .some attenua¬ 
tion of the liiglier audio fre<pienci(\s. .As 


tlie .signal becomes greater, wc have 
greater loss in the liigh frequencies at the 
input of the tidic, and an increasing loss 
in the low frequencies at the oiitjmt of the 
tube. At the same time wc have a decrease 
in the eflicicncy of Itie tube as a detector. 

L.et UK sec wluit happens as we tune to a 
very strong station. At tirst, as we turn 
the dial around and approach the station, 
the signal comes in weakly with fairly good 
(pjalily. As we approach closer to tlie sta¬ 
tion the signal becomes louder and louder, 
hut we notice a change in the (piality. Fiist 
we notice tlic weakening of tlic low fre¬ 
quencies as cotnjiareil with the high fre- 
([uencies. Then, when we get <piitc close to 
the exact tuning point on the dial, the liighcr 
fre<piencies drop out, and our signal actu¬ 
ally becomes weaker. This is becau.se the 
detection factor has dccrea.sed more rapidly 
than the signal has increased, 'riicn, as we 
pass over the exact tuning point, we lind 
that our rc.sponse increase.s, and the high 
freepiencies come back again. Going still 



On a small signal, the change of grid-leak z'atuc 
directly affects the grid current ig; but there 
is little change in the effectizr grid bias Ec 
or in the rate of change of plate current. Dip. 

further around the dial, our signal liecomes 
weak again and our low fretpiencics return. 

A'oii will notice tliat there were two 
“humps” or points on the dial at which the 
signal was loudest; this is due to overload¬ 
ing the detector. We have no precise rule 
when a dete(‘tor of this type becomes over¬ 
loaded, except to .say that we must never let 
the signal on the detector g(*t so strong that 
the detection fa<‘t<)r has <lcerea.sed fa.ster 
than the signal increased ami thus hroiight 
into view the “doulile humj).” 'I'liis double- 
hump affair not only gives ns poor (piality, 
but it also makes the tuning seem very 
broad. 

'I'liese Inmips are quite .simiinr to tliose 
.shown in big. 5, which were taken on a “Ca¬ 
bins del cel or, of the UV-227 type, but in a 
different way. A modulated signal was 
picked up by a receiver whi(*li incorporated 
a “C”-bias detector. The audio voltage 
across the loud-speaker terminals was mea¬ 
sured. (Instead of jilotting the actual volt¬ 
age applied to the input of the detector, 
it was simpler to [dot the setting of the 
vernier condenser in the timed circuit. Tlie 
exact point of resonance in each case ^^•as 
at 50 on tlie dial.) 'riierc are tlii-cc ca.scs 
shown—a curve for a fairly weak signal, 
one for a .signal of medium strcngtii and one 
for a signal of great strength. 'FIins we sec 
ill tlie curves, respecti\'ely, one peak, two 
jn;ak.s, and three peaks. 


Comparing tlic middle curve with that on 
the right, we see that the stronger signal 
made the two peaks of the medium signal 
move farther apart and also introduced an¬ 
other one, between the other two. The peak 
in the middle uas caused by making the 
signal so enormously strong that it causcct 
an actual increase of response, in spite of 
the serious overloading of the tube. In 
other words, it fairly “swamped” the set. 

Signal vs. Grid Bias 

The “C”-bias detector is supposed to oper¬ 
ate without any flow of grid current in the 
input circuit. \ou will notice in these 
curves that, wlien there is more than one 
jH'ak, grid current flows (as shown below) 
ami this grid current starts preei.sely at the 
jioinls wliere tlie jieaks occur. So the .sinqile 
rule i.s, never let the signal applied to a 
“C*’-hias detector he greater than the bias 
on the tube. To prove this, in the ca.se of 
the extremely strong signal, the grid-bias 
voltage was increased, and the broken curve 
was obtained; which shows that the peaks 
have disappeared. In other words, by stop¬ 
ping the flow of grid current, the overload 
on the tube was removed and the tube was 
rendered capable of handling a greater 
signal. 

Now, to consider the effect of the signal 
strength on the (piality. In the ea.se of 
the grid-leak detector we had a decrease 
of ])late current and an increase of plate 
resistance; in the case of the “C”-l)ias de¬ 
tector we have an increase of plate current 
and an apparent decrease of plate resistance. 
So the answer is that, tlie stronger tlie sig¬ 
nal (up to, hut not hetjond the overlna<l 
point, at wliicli grid current flows) the better 
is the rcjiroduclion of the low frcijucncics. 
When we allow the signal to !»e so strong 
that grid curremt flows, we “knock the qual¬ 
ity all to pieces;*’ because of the great num¬ 
ber of harmonics introduce<l into the signal. 
Furthermore, as you (’an see by the curves 
of Fig. 5, the apparent hroatlncss of tuning 
be(‘omes quite had. 



_ _ 100 eoo 300 400 300 

no. J_StCNAL MILLIVOLTS 


As the signal strength rises to high values, so 
do grid Idas Ec and grid current ig; but r.c- 
pecially the input (Rg) and plate (Rp) re- 
si.^tances. 7he result is that the defector's 
efficiency falls off badly, as shozvn in the high- 
cst cnrz*c. (In this graph, zvhich like the others 
is taken from the Proceedings of the I.K.F. 
for October, the tvrtical scales ore 'Toga- 
rithmic/^) 







































































































516 


R ADIO-CR AFT 


April, 1930 






Modern Sound Projection 


(PART 111) 


The third and last of a series of articles on synchronized sound 
and pictures, from the standpoint of a practical projectionist. The 
mechanism used and its operation are fully described. 


By RICHARD CARMAN 


jk T tlie present moment there is still 
/\ luueh eontroversy as to whieli is 
/ \ superior; sound on film, or sound 
on ilise. Tlicue arc* many arpunents, 
both pro and eon, that may lie hrouprht 
forward on either side. Consecjuently, the 
industry is still divided on the jxnnt; with 
the result that praetieally every modern 
sound-pietnre booth is ecpiipped for both. 

Sound on Film 

We will discuss first the sound on film. 
Perhaps one of its jrreatc*st advantajres lies 
in the fact that the sound is rt‘c*orded on a 
tiny band about one-c‘ijrhth inch wide at 
tbe side of the film and therefore must run 
exaetly in s\iu*hronism with the picture. 

Sound on film also prescaits a jrri'atc‘r j>os- 
sibility of hijrh- and low-frcapnauw record¬ 
ing:, especially where* • the new type of wide 
film is enijdcfyed; as the spec‘d of tbe wide* 
film is relatively faster in proportion to its 
size. The grc*ater the recording surface 
exposed per st*c*ond, the wider is the pi»s- 
sible band of frecpicaieics. 

The life of the film, however, is frreatly 
shortened in comparison with that used 
with sound on disc; because of the fact 
that the film Iweoiiic^s seratehed, oil-spat¬ 
tered and spotted in not to<» many trips 
throujrh the projc*etor. 'Phis rc*sults in the 
distortion of the rc\sultant sonnd; naturally, 
every serateh or oil spot or bit of dust will 
vary the li^ht thrown into the j»hofo<*leetric 
cell, just as the pboto^rraplied sound-vana¬ 
tion bands do. So, lonjr before the actual 
picture has been ruined by wear and tear 
in the projector, the s<mnd track has become 
totally unlit for further service and the film 
has to be discarded. 


Sound-pn-Film Amplifier 

Sound on film also presents a problem 
that is not present in the disc system. The 
tiny electric current wiiieh is produced by 
the photoeleetrie cell is so small that it 
must be amplified, say two hundred times, 
to brinjr it up to the value of the current 
delivered by the electrical mapudie piek-up, 
used on the disc; tbe current chdivered from 
the film or disc must be of the same value 
when it rea<*hes the fader. 

This amplifier must be constructed with 
the frreatest of care, and f**d with the jmr- 
est ilireet eurriait. It is fitted Just below 
and in front of the projector head (see Fij^. 
.\) and therefore the jrreatest of care must 
be exercised to eliminate any possibility of 
mierophonie noises, audio feed-backs or 
strays of any kind. Pure current is rc- 
(piired; lu^eause the slifrhtest variation would 
be mafrnified many tiiiu'S in the sound re¬ 
producers back of the screen, with an obvi¬ 
ous result. 


Fill. E 

The parts of the disc reproducer; compare 
Fig. 3. 


Sound Optical Trains 
Fijr. 1 shows the **lu‘art*’ of the sound on 
film; the component parts so phu’ed art* 
called an optical train. At the extreme 


Fiji. A 

/ft the left, a film 
pich-up head and 
film sound ampliticr. 
The ports are: 1, 
current meter, for 
the e.reiter lump, 
udiieh is mounted on 
the lamp's hou.Kiog: 

2, the photoeleetrie 
cell, the eon.structioit 
of which is dia¬ 
grammed in Fig. 2; 

3. the houst no of the 
film sound amplifier: 

4. filament current 
meter for ampliticr: 

5, ‘‘attenuator pan¬ 
el,” u.wd to equalize 
current from the 
film pick-ups of both 

machines. 

At the right, the ar¬ 
rangement of the es¬ 
sential parts of the 
film driving meeha- 
nism in its relation 
to the him sound 
pickup, shown in 
Fig. 1. 

All illustrations by 
courtesy of Bell 
I'elcphone Labora¬ 
tories. 


left is shown the exciter lamp, a bulb con- 
laininjr a .straijrht *iinc” filament, which is 
operated usually on a voltajre of from six 
to twelve, and draws a current of three to 
eijjhi amperes. 

'I'his filament lights to an exceptional liril- 
lianey; and a photographic iiuafrc of this 
lijrhtetl filament is focused on the movin^E 
film by tlie lens assembly just to the rijrht 
of the exciter lam]). 'I'lns assembly, in tlie 
Western Fleet ric e<jiiipnient, consists of 
two small hijrh-powered condenser lenses, 
followed IJkan ap(‘rtiire or slit 3/l(i-ineh 
lonjr and mun .0012- to .0015-inch wide. 
Heyond the.se are placed two of the finest 
lyjM* “objective** lenses, wlii(‘h eompietc the 
as.senilil^'. At the extreme right is a line 
representing the film, moving past the 
“sound aperture.” 'rids moving film, pass¬ 
ing at a e<mstant rate of speed, varies the 
light in a* degree e<»rrespoiuling exaetly to 
the photograpine .sound variations wfiieli arc 
reeiirded on the film. 'Phis varying light 
now falls into the photoelectric cell, which 
correspondingly varies the current passing 
into the .small amplifier beside it, and thus 
flu* current to the failer ami the main ani- 
pliffer.s. 'Fhe photoelectric cell is a “light- 
sensitive** device (see Fig. 2) comprising 


Fit 4 


Fit D 

A ll'. E. Type “4*.I" disc reproducer. The 
needle receptacle has been removed from the 
armatu re. 
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a glass hulb from wliidi run two lea<ls or 
ooiuurtions; one, connected to a riiig- 
slinped elc<.*trO(lc in the center of the hulh, 
called the aimde, is always eoniieeted ti) 
the positive si<le of the circuit. The other 
lend makes contact with the inner surface 
of the ludl) which has been silver-jdated, 
to form an electrical connection with the 
light-sensitive material which is coateti over 
the silver. This light-sensitive surface, 
called the cathode or negative electrode, is 
always connected to the negative side of the 
circuit. A small ])Ortion of the bulb, on 
one side, is left clear to serve as an oj^ening 
or “wintlow” through which the light enters 
the cell. 

The light-sensitive material is made of 
special compound of potassium. llesidcs 
this, the bull) contains a small amount of 
“noble” gas, such as argon. When the light- 
sensitive surface is m)t illuminated, this giis 
is an effective non-e(»nductor and no current 
will pass in the circuit through the cell, 
'riie instant that light enters the cell, how¬ 
ever, the.se conditions change instantly; and 
electrons then flow from the sensitive sur¬ 
face to the anode, attracted by the positive 
voltage on the latter. The flow of elec¬ 
trons, in it.self, constitutes a very minute 
electric current; but by the action of the 
electrons on the gas in the tube the flow of 
current is considerably increased. 'l*he gas 
becomes “ionized” (that is it breaks down 
electrically) and is then a fairly, good con¬ 
ductor in.stcad of an insulator. A current 
therefore flows in the circuit. ^ 

The light entering the pbtWdectric <*ell 
huTca.ses the current flowing thnuigh it, in 
direct pro})ortion to the amount and varia- 
ti(»ns of the light it.self. 




Sound on Disc 

'l*be })rinci})al advantage of s<mnd on disc 
is that, .so long as the j^rint of liliu holds 
together, it may still be used; while the 
(piality of the sound will remain perfect, 
because, as often as necessary, the rccor<l 
may be rci)laccd witli a new one. The sej)- 
arate record, nevertheie.ss entails much 
trouble that we do not liave to contend with 
in s<Mind on film. In ea.se of a break or 
d.image to tlic film, the ex.ut amount of 
film must be repbued, eftlior b\ the picture, 
or b\ bl.uh or op«i(pie fdnu so tb.it tiu- 
exact number of squares or pictures shall 


remain un<‘bange<l from the original length 
and the film continue to match the record 
and retain its synchronism. This method 
al.so entails all the necessary handling of the 
<liscs, both in projection an<l in shipnu'ut. 
Uecords will al.so “single-track” and jump 
grooves, in ea.se of defects in the record or, 
sometime.s, in case of extreme or harsh 
sound. 'J’his nc(*essitates a high degree* of 
skill am! eflieieney on the part of the pro- 
Jee'tieinist tei restore synch ronisni^—a fact 
which is .seldom, if ever, appreciated by the 
public. ^ 

Of course we mu.st realize tliat syn¬ 
chronization of .sound with motion })ietures 
is actually in its infancy and, therefore, we 
.should not eoiideinn any one syst<*m of 
recording or reproduetiein until time and 
actual e‘xperienee has proven conclusively 
the superiority of one over the others. 

The Electro-Magnetic Disc Pick-Up 

The equipment neees.sary for .sound on 
disc, so far as the pick-up is concerned, is 
very simple in coinpari.son with the film 
method. The only etjuijuiient between the 
electromagnetic pick-uj) and the fader is 
the .selector switch. The electromagnetic 
pick-up (.see Kig. 3) consists fundamentally 


T he “talkies” and their kindred 
developments, all originating from 
the application of radio engineering 
methods to the moving-picture and the 
phonograph industries, present a won* 
derfut opening to the radio technician. 
The ambitious radio Service Man and 
experimenter should not fail to read 
every one of this series of articles on 
Sound Projection which began in the 
February issue of Radio-Craft 

— Editor. 


of a permanent magnet the ends of whi(‘li 
arc placed again.st two field-pieec.s, around 
which are wound liehl eoiks. 'i'he coils are 
pla<*etl in serie.s, and the remaining leads 
furnish the output of the reproducer. A. 


EXCITER 

lamp photo- 



77/r optical train of tUc Him sound pick-up; 
compare also Fig, 1 on par * 520. 



The photoelectric cell or ’^electric eye'': 1, bulb; 

2, sih’Cr: .1, potassium; 4, zvinVorv, 5, anode 
ring, 

steel armature is so j)laeetl hetwcc*n these* 
field-iue<*e.s, .so that when the needle, to 
which it is connected In' a needle reeeptaele, 
is vihratei! by tlie record groove variations 
it will vary tlie voltage in the tiny field 
eoihs. Tills arrangement may he varied in 
design and i‘on.struetion, the jiarts hermetic¬ 
ally .sealed and damped with oil, and other 
refinements of various kinds may he intro¬ 
duced; luit tlie ele(*trieal piek-uj) is basically 
the same as in any radio-j)honograj)li. 

The Mechanical Filter 
Tlie purpose of tlie ineehanical filter is to 
overcome any fluctuations or irregularities 


Fig. C 

,'U the right, the IFcst* 
rrti filectric "l^niversar* 
base, equipped for both 
film and disc. The 
urcs indicate: 1, elec- 
tromagnctic pick-up (.kcc 
Figs, /) and ZI); 2. disc 
vn its turntable; 3, me¬ 
chanical fitter (.rcr Fig. 
li); 4, spi'cd-control mo¬ 
tor; 5. flini-sprockct me¬ 
chanical filter; 6. pro¬ 
jector bead; 7, photo¬ 
electric cell compart¬ 
ment; 8, photoelectric 
cell amplifier; 9. motor- 
control box and tuned 
circuit described in Part 
2 of this series. 

At thr Icft^ mechanism 
of the dhc pick-up; 1, 
sealed housing contain- 
imj “damping'’ oil; 2, 
cgi'cr; 3, permanent 
magnet 4, magitet^rc- 
tatntng bars, 5. field- 
pieces of magnets: 6, 
field coils 7, needle rc- 
-ecptaelc. attached to 
armature. 

’ I - DIHriM lUDIll* 
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ill tlic motion of tlie disc turntable or the 
film-drive soiiiul-sprocket. A separate filter 
is used for each purpose; but both are built 
upon the same principle. No matter liow 
much care has been exercised in the design 
and manufacture of the machinery, there is 
a certain amount of fluttering or irregular 
motion, due to the meshing of the gears, etc. 
The mechanical filter is designed to over¬ 
come this and tleliver an absolutely even 
How of motion, taking ii]) all the shocks, 
fluttering and irregularities. Fig. B is a 
j)ieture of a Western Fleetric mcehaideal 
filter for the disc. At one side is the bous¬ 
ing, eontaining the driving shaft which con¬ 
nects the motor with the worm gear, part 
of which is shown engaging the circular 
gear. On the latter are mounted six springs 
at tinee ili fie rent points. The other ends 
of these springs are connected to the turn¬ 
table drive shaft by means of the triangular 
part mounted in the center of these springs, 
'rhe turntable is niountc<l directly on this 
shaft and the only connection to the driv- 



Fig. B 

DisC‘type mechanical filter: 1, motor drive 
shaft; 2, u*orm gear; 3. ring gear; 4, springs; 
5, turntable drive shaft: 6, triangular connecting 
link. 


ing unit is through these sjirings. The 
ditference hetween this filter and the film- 
sprocket filter is that the triangular part 
is connected, not to the turntable shaft, 
but to a heavy flyw’hcel firmly fixed to the 
driving-film sound-sprocket. 

In Figure C is shown the Western Elec¬ 
tric universal base, upon which is mounted 
everything necessary for one machine to 
project sound pictures. This machine, when 
assembled, may he moved as one eom})lete 
unit; thus doing away with the alignment of 
various parts, SO common with many in- 
stflllations and with the earlier models of 
We.sterii ]‘dect ric somul apparatus. 

The ])Ositions of the niechaideal filters for 
film and disc is easily iUseerned; turntable, 
rejirodiicer unit and arm, and mechanical 
filter are mounted in a su.spcnsion arrange¬ 
ment of rubber wliieh absorbs any mechan¬ 
ical vibration of the machine. The shaft 
which ctinnects the motor to the mechanical 
filter is in two .sections coupled by a rubber 
hose as an additional butTer. 


The Methods of Sound Picture Recording 

By JOSEPH RILEY 


T he electrical recortling of .sounti re- 
(piircs a method of transforming 
somul vibrations into electric cur¬ 
rents; tln*n the transmission, control 
and amplification of thc.se currents, and 
finally, a method of changing the electrical 
energy into mechanical energy, .so that a 
jHMinanent record may be ijnjtressed on the 
recording medium—either by modulated 
light oil a sensitized film, or by the nmve- 
ment of a cutting stylus in .soft wax. 

In a recording studio, the essential ap¬ 
paratus consists of the microphone pick-ups 


on the stage, a mixer and volume control, 
amplifiers, recording machines, aiul a syn- 
ehronons motor system for synehronizing the 
rceonlers with the cameras. 

The stage on which recording is done i.s 
constrnctiMl purposely to exclude external 
noises hy covering the walls and ceiling with 
sonnd-ahsorhing materials. 

As in the broadcast studio, particular 
care must he taken in placing the miero- 
phone.s, to rceortl sueee.ssfnily the speech or 
nm.sic occur ring on the set. However, it 
often happens that the problem of locating 


the microphones is complicated by the con¬ 
struction of the set, and by the neee.ssity of 
keeping th^jjj^ out of viewv <if the camera. 
In such a case the “mike” then may he limig 
from the ceiling (as in Fig. B) or sii.s- 
pended from the end of a long hooin (as in 
Fig. .A). The microphones iisetl are gen¬ 
erally of tlic eoiulenser transmitting type: 
this is, hrieny, a condenser in svhieh one of 
tlie ]>lates is a very thin, stretched sheet of 
duralumin, which may he set in motion by 
the vibration of the sound waves, 'fhe ca¬ 
pacity of the mitu'ophone is thus varied, 
and a modulation is can.sed in the electrical 
circuit to which the microphone is connected. 

Camera booths are constructed of sound¬ 
proof materials to eliminate camera and 
motor noi.ses, but have n clear glass window 
in front for the camera to “sluHit” through. 
In Fig. B a sound-proof camera booth is 
shown in an actual studio scene. 

The Man Who Hears 

The ]U‘rson respon.siblc for the balance, 
cpiality and volume of tlu* recording is t ailed 
the “monitor man.” His duty, is first, to 
pla<*c the microphones jiroperly after tle- 
tennining tlic acoustic conditions of the 
set; and be must lie, t fie re fore, very familiar 
with the action lieing photographed. lie 
then sits in a hay wimlow' in the “monitor 
i-ooiii” with a clear view of the stage and. 
liy nieaiis of S])eeial horns only, sinec his 
rotim is insuhiteil from the stage hv soiind- 
])roof walls, hears all sounds picked np from 
the stage. 

The centralized control for the whole .sys¬ 
tem is the “mixer table.” Here controls are 
located for fading niicrophones in and out, 
maintaining volume balance between several 
microphones, and regulating total vohmie; 
also for o])erating cominmiicating systems, 
signal lights and relay-control switches. The 
monitor man in his room has a visual vol¬ 
ume indicator, to help him keep the sound 



Fig. A 

A sound-picture staff on the lot; the mierophone hangs below the atriplifier at the end of the boom. 
The cameras used arc larger and more complicated than the hand-operated type used for silent pictures. 

Courtesy United .\rtists. 
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voliinie ranire within the limits of the re- 
eortiing system. The amplitier room eon- 
tains the syst(‘m amplifiers, monitor ampli¬ 
fiers aiul power-eoiitrol |)anels. 

If the pieture is to t)e n‘leas(‘<l witli tlic 
souiul reeordetl on film, the eommoii prae- 
tise is to oi)erate two film reeortling nui- 
ehines for the permanent film reetiril, and 
one wax reeorder for "playhaek” ]mr|)(».ses. 
The use of tlie wax play ha ek has i)r(»ved 
advantageous to the direetor and actors for 
immediate judging of the dramatic effort 


Fi^. C 

A ** frame*’ of sound motion* 
picture Him, enlarged. The 
sound track at the left, betn'cen 
the sprocket holes and the pic¬ 
ture, represents the sound fre¬ 
quencies recorded in synchro¬ 
nism teif/j the action, thoiujli 
tiot necessarily on the identical 
piece of Him, because of the 
distance separating the optical 
camera from the sound record¬ 
ing device. This may be com¬ 
pared U'ith the Him on page 457 
of the March issue of Radio. 
Craft. Both record sound fluc¬ 
tuation by light and dark areas, 
but in ditJerent types of 
patterns. 


Courtesy R. C. A. Photoithone, 
In*. 


and the (piality of the recorded scene, witli- 
out the neeessity of waiting for the film or 
wax record to be eomjileted. The recording 
rooms nsiially contain two film and two 
di.sk reeonling machines, which are all 
driven in synchronism with camera mo¬ 
tors on the set. 

Record on Film 

Perfect synehronisni between the action 
and the acemnpanying .sound is inherent, 
since the picture and sound record are made 
in fixed relation on the same piece of film. 
Standard film is used, but a small portion 
of the width of the film one-tenth of an inch 
wide is u.scd for the sound track (Fig. C, 
and .see al.so page to? (»f !{.\mo-CiiArr for 
March.) The sound vibrations are recorded 
in this track as alternate light and dark 
lines of varying density. Tn the projci'tor, 
thc.se lines .serve as a means for the repro¬ 
duction of the original .sound, accurately 
synchronized with the action. 

Tlic vibrations of the air which (‘onsti- 
tnt(‘ .souiul arc picked up by tiu* diaphragm 
of the micro]»hone. The vibrations of this 
diaphragm in turn give ri.se ti) feeble elec¬ 
trical oseillation.s, eorre.simnding in fre- 
tpiencv and strengtli to the pitch and in- 
ten.sity of the original sound. These weak 
oscillations are then simplified enormously 
by four or five stages of vaeuum-tubt* am- 
jdifieation. 'I'be amplifier must have very 
faithful eliara<*teristics; .so that the outpul 
shall be an nndistortcHl copy of the injmt, 
exi’ept that it is mneh greater in volume. 
This piek-np amplification i.s similar to tliat 
of the S]>eeeh ini>ut .system of a broadca.st 
station, or of a puhlie-address sy.steni. 

'Pile outjmt of the aniplifi(*r i.s applied to 
a s]>eeial vaiamm glow tube calh‘d an “.\e<»'’ 
light. This tube ghiws with bluish-white 
ligld of its normal brightness when a uni¬ 
form dir<u‘t enrr(‘i?t of t<*n inillinmperes is 
pa.ssed tlirough it. When the sound-modu¬ 
lated oiit])ut from the anipllfier is al.so ap¬ 
plied to the tube, the glow i.s alternately 
increased and partially extinguished; it fol¬ 
low's the modulating eurrent in freijuency. 


F\H. B 

Recording a talking picture at R. C. A. Photophonc's Cramercy studio, Xcu' York City. The arrov} 
points to the microphone. The optical camera is behind the screen /if the lotvcr right: the ‘ivhitc line 
on the floor marks the area of the picture. The sound is recorded in the sound-proof bo.x at the 

lo:eer left. 


A camera similar to those for making 
silent pietures is n.sed in the sound-on-filiu 
method. However certain iiKKlitieations 
are niatle to adapt it to reeortling sound ami 
jiietiire simultaneously. It is provided with 
a hohler for the slit and ‘‘Aeo"* light, at a 
point where the film moves uniformly, and 
with a motor drive (Fig. -); since it is not 
po.ssihle to crank smoothly enough for souiul 
reeor<ling, especially at the speed of ninety 
feet of film per minute. On the utlier han<i, 
tlie camera must be ipiiet, so that noise from 
its operation shall not be pieketl up in the 
microphones and reeortled along witli the 
desired sound. 

Sound on Wax 

If the pieture i.s to be released with tlie 
sound recorded on tliscs, the electrical im- 
pulsc.s, after coining from the amplifiers, 
are fed into the recording mcchani.sm. 'I’lie 
wjix recording machine used in the Western 
KIcetrie system eonsi.sts e.s.sentially of the 
following parts: a motor drive; a reduction 
gear, with a belt tlrive connected to the 
lead screw which moves a recorder radially 
across the surface of the wax disk; and a 
second reduction gear driving a turntable 
on which the wax is placed. 

Heeoriling is done with an electrical re¬ 
corder receiving its power from the system 
amplifiers. The electrical energy drives a 
cutting stylus, made of sapphire or ruby, 
wliieh must he sbarj) to insure a clean cut; 
since any roughness in the w'alls of the 
groove introihiees extraneous noises into the 
reproduced sound, lii “laterar recording, 
which the Western Klectric system uses, 
the vibrations are produced along a radius 
of the disc record; .so that tlie stylus cuts a 
spiral groove of eon.stant dcptli, about 
U.OO*J5-inrh, l>iit of varying width. 

Tlic lateral methotl of reeoriling is used 


for it varies in intensity with that of the 
current. The action of this tube i.s some¬ 
what similar to that of the ncnii lamp u.sed 
in television work. The light from the 
“Aeo" lamp then .shines through a slit and 
optical .system (as in Fig. 1) whieh brings 
it to focus on the film, as a fine line run¬ 
ning erosswisi* of the .sound track, .\ccord- 
ing to the modulation applied to the ".\e<r 
light, there is produced in tlie developed 
film a series of alternate liglit and dark lines 
whose spacing and contrast depend on the 


fre(|uency and intensity of the modulated 
eurrent applied to the “Aeo” liglit. A low 
note cor ITS poll (Is to a slow freijucncy of 
.sound viliratioii, and results in a wider .spac¬ 
ing of lines on the film. A liigh note, cor¬ 
responding to rapid frequency of sound vi- 
bration.s, results in a clo.se .spacing of the 
lines. Hehitively pure notes, such as those 
from a whi.stic, give uniform alternate light 
and dark lines; wliilc tlic complex .sounds 
of .speech and orche.stra are recorded in 
quite complicated patterns. 
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The system of recording sound on may be 

compared U'ith that for rcproduciuo it from 
the hlm^ shoU'ii on page 517. The AEO light 
flickers according to the audio modulation of 
its current, 

almost exclusively iti sound ])icture work. 
Tlic original wax is a disc of iitetaMU* soap, 
from thirteen to seventeen inches in diam¬ 
eter and about one inch in thickness. This 
disc is first given a higli jadisli, he ton* being 
inounted horizontally on a turntable which 


is driven at a uniform speed of approxi¬ 
mately thirty revolutions })er minute (or 
less than one-half the speed of the ordinary 
phonograph). At the same time, the disc 
is being synchronized with the him being 
run tlirough the cameras. On the ordinary 
phonograph, tlie reproducer travels in l>l<iy- 
ing from the outer edge towards the center 
of the record; but, in sound recording, the 
stylus is made to travel outward from the 
center of the disk at such a rate that it 
cuts a siural having the pilch of about one 
hutnired turns per inch. 

As tiientinned before, as soon as the wax 
has lieen cut, it is <lesiruble to ])lay it at 
once, in onler to detei’t any flaws by the 
play-back. This sjieeial repro<lucer is ex¬ 
tremely light, so that it protluces no appre¬ 
ciable wear on the comparatively soft wax 
record. Then if the wax is pronounced sat¬ 
isfactory, it is dust(‘d with a fine conduct¬ 
ing powiler and elect ro]>lated, tlierebv creat¬ 
ing a ne(infive copy of the wax, called the 



The set-up for a ‘'talkie'* studio; the micro¬ 
phone connects through the amplifier Tcridi the 
apparatus of Fig, 1. ndiich is «'n the base of 
the camera, and operates on the uttexposed 
side of the synchronous film, 

“master** record. Uy successive electroplat¬ 
ing steps, duplicates of the *‘niaster” are 
obtained, 'fhese are known as “stampers,*’ 
from which large (piantities of playing rcc- 
or<ls may he pre.ssed. lly taking the proper 
precautiiins during these processes, the 
acoustical fidelity is preserved. 


InstaKing 


W HEN the local house installed talkies, 
I did (piite a hit of the electrical an<l 
mechanical work. Numerous special prob¬ 
lems arose, ami it was usiudly ueeessarv to 
consult ail expert. If the Service .Man has 
a knowledge of some of the prolilems, he is 
in a position to make more money. 

Sound on film is harclly |)iaetieahle for 
small houses, beeaii.se of its pri(‘e and the 
teehnical and nieehaideal ilifheultie.s. How¬ 
ever, there are several medium-price ($l.n00 
to «^2,(>00) outfits on the market. 

There are two tyjies of disc machines: the 
first drives the projector, the second is 



Fig. 2 


Ttvo arrangements of the reproducers in a 
theater; trvo horns may be separated by the 
screen, but it is better to put four behind a 
porous C' sound**) screen. 


''Talkies** In a Small Town 


By ROBERT HAVILAND 

driven by the projector. The V itaphonc is 
usually chosen to re|>reseiit the first, and 
some .smaller outfit, such as the Melloplione, 
is taken for the second type. The first 
sells for alioiit $10,000 complete, and the 
seeoiui for about $1,000. 'flieie is some dif¬ 
ference in tone, and much in amplifier 
capacity. 

'fhe tlise is a l(>-ineh record, turning at 
aUout 1/3 U.1*..M.; the reconl tiaeks 
from the center to the edge. The film runs 
through the machine iit the rate of f)0 feet 
per mimite. 'fhe main drive* shaft turns at 
!i0 U.P.M. 

'fhe auditorium of the luiuse here is O.*) 
X 22 X II feet; itcconling to the rule below, 
no aeonsti<;il treatment was necessary. 
Ilow'cver, the* hack w’all w’as covered with 
acoustical “West felt.” Tt was fouiul that 
the sound was improved, with an audience 
helou’ the aveiage, ami that noise* from the 
proj<*etion room was redue*ed. 

('fhe rule fe»r elelenidiiatiem of acou.stie'al 
treatment, given through the e*ourtc.sy of 
the We'stern Felt Weirks, is: 

Finel the teital “etTcctive audie*nce” by a 
feinmila u'hieh aelels te) the average nuuiiier 
of persems in the hull on an oieliiiary night, 
one for e'ndi ten sc|iiarc feet of tapt*stry, 
seventeen fe‘ct eif earpe*t, three empty np- 
holstereei e’haiis or 14 empty plain chairs, 
'This is to give the e(| nival cut son ml ohsorp- 
fiou e»f the contents eif the theatn-, 'Ihc 
acoustic felt absorbs as luueh sound as one 
pcr.son, with 22 sijnare feet of i/^-inch ma¬ 
terial, or 12 .sipiare feet of t/j-inch. The 
"etfecli\e audience,” thus found, is snl>- 
tra<-ted from the (piotient of the mmiber of 
cuhie feet, in the auditorium, dividctl by 
150. 'fhe remainder is then iiiultiiilied by 
12 , to get the nimibcr of sipiaic feet of 
i^-im*h material lU’ciled to equalize the 
acoustic eonditions.) 

A SaiiLSon “P.\M 17” was used for the 
aiM])litication; the hou.se is .small, .so that 
this model w'as found to give ample volume, 
nigger bouses require a larger amplifier; 
any niannfacturcr will .supply data. It is 


necessary to a<Id input, output, and irn- 
pedaiu*e-matelling t ransfoniicrs, s\vitclics 
and faders to any self-contained ainplirier. 
A volume indicator is very helpful at all 
times. 

'Fhe tnnital^.s were located under the 
luniphouscs of each machine; a larger motor 



1 


Arrangement for the sound-on-disc apparatus 
of the booth as toired oy Mr, ffaviland. ft 
may be seen that compactness was necessary. 


or weighted tiirntahlc will reduce the 
'•fluI ter.” Twisted leads were run from the 
pick-iqis to the fader, and from the fader 
to the amplih(*r. (Ilhatfrafion,i of opporttfu.s, 
/a//i/ er plain in (f all lerms^ are confained in 
the art id Bit on Modern Sound Projection^ 
tc'hidt hepan in the Fehrnarp issue of Uadio- 
Chaft.—E ditor.) It may not he neces.sary 
to shield these, hut this reduces pick-up of 
A.C. hum from the supi>ly line to the pro¬ 
jector; I.HX, with a flexible, braided cover, 
is excellent. 

Eow-prieed fa<lcrs cut off the frequencies 
nce<‘s.sary for best reproduction. Am])liricrs 
fall off in amplification on the high and the 
low frequencies; if the output impedance 
(Continued on })ape 535) 
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The Cooperative Radio Laboratory 

More data on Mr, Grimes* “Filter Feed-Back” circuit, which is 
designed as an automatic regulator of regeneration in a radio- 
frequency amplifier, to produce a practically level amplification 

curve throughout the band 


A MPI.IFICATION’ versus selectivity 
is the latc'st pioi»lein witli which 
tliis Kahoratory discussion is coii- 
‘ cerned. 'rherc is apparent renewed 
interest in ^oo<! <listant radio reception, in 
addition to g(»od tone (piality on tlie iimnc- 
diate locals. For a while, real selectivity— 
right tlirongli tlie nearby stations—seemed 
to be on the uane; due, no doubt, to a 
greater interest on tlie part of experi¬ 
menters in the electrification of their ohl 
battery sets. iVlost of these electrilied cir¬ 
cuits have been confined to straightforward 


radio-frcipiency arrangements, in order to 
simjilifv the process as much as jiossible. 
Now the next logical step is to imj)rove on 
these hook-ups, to obtain some real I)X 
performance again. 

And this is possible, more than ever be¬ 
fore, because the new A.C, tubes, especially 
the '21- type, are much better for rad in-fre¬ 
quency work than any coinbination of the 
old battery tubes. Of course, certain cir¬ 
cuit ]> recant ions are necessary and these are 
most interesting to us in this present Lali- 
oratory series. It was brought out, in the 
last article, that as we increase the anqili- 
licatioii we increase also the etfeetivc broad¬ 
ness of tuning in a recthver, so long as the 
same number of tuning <*ondeiisers is em¬ 
ployed. Such a practice tends to bring our 
locals even nearer to us; and we all know 
the etTect on selecti\ity when this is done. 

FlirtItermore, nianv of the trick circuits 
to obtain eiptal .selectivity and equal ampli- 
tication with the old battery tubes liave not 
as yet been appliial to A.C, tulies; at least, 
not .so that the ex}>erimentcr can proceed 
wilii some assurance of sucees.s. It now re- 
mnins for us to engage in tins type of cir¬ 
cuit develo)uncnt; and sugge.stions will be 
in order from tho.se of you who have already 
del veil into this art. 

Problems of Feed-Back 

In the fust place, one of the mo.st suc¬ 
cessful equal-amplificHlion, equal-selectivity 


By DAVID GRIMES 

circuit arrangements which it ever fell to 
my lot to devise was an automatic regen¬ 
eration stunt used in one of the last battery- 
operated Inverse Duplex circuits. 'I'liis 
was coiurcivcd through a fortunate com In na¬ 
tion of connections—largely the result of 
luck. wSomc of you will recall tliat the 
audio aiiq)lilication in the Inverse Duplex 
was fed back through the radio .stages, and 
that the U.F. tubes also acted as audio am- 
plihcrs. Well, all that was needed to give 
radio feed-back was to allow some of the 
radio currents to liller i>ack tlirough the 


audio elumncl—and behoki! (The circuit 
details of this Inverse Duplex are not given 
here; for sjiaec does not permit and they 
arc really a.side from the issue.) 

But tliis automatic feed-back lias been 
constantly in my mind and, recently, I had 
occasion to work it out with tlie new A.C. 
screen-grid tubes. The preliminary results 
were most encouraging and the ex])eri- 
incntcrs will be able, no doubt, to further 
inqnove the ])erformaiice with a little ctTort. 
Anyway, the long-wave amplification was 
considerably boosted, yet with an increase 


in selectivity while the short-wave aniplifica- 
tioii (around 200-250 meters) was not im¬ 
paired and the circuit's selectivity was also 
increased over the standard connection. 

It would be well at this point for you to 
review the article in last nionlir.s issue. 
Tliere you wall iiiul a full tliscnssioii of 
“equal-aiiqililicatioii, equal-select ivit\'' cir¬ 
cuits. (Of course, there really isn't any 
such thing.) Most of the circuits are mere 
.ipproxiniation.s. And this ‘s nothing against 
them for even the poorest approximations 
are better Ilian the standard straight radio- 
frequency circuits, which are notoriously 
bad on amplification at the high wavclcngtlis 
around 50(1-550 meters. The approximation 
which I wish to propose consists of a simple 
electrical filter feed-back connection, wliich 
is applied to an otherwise simple straight 
U.F. circuit 'I'hc arrangement is extremely 
inexpensive and simple to construct l*er- 
haps voii can apply it to your present set 
with but few changes. 

Effect of Tubes Used 
Fig. 1 shows a standard straight radio- 
frequency circuit employing two stages of 
serccn-grid U.F. ami)lirication. For mv par¬ 
ticular ])urpose, a screen-grid detector was 
also cnqiloycd, and the a.ssociated circuits 
herein <lcscribed will involve this type of 
detection. But don't let this <iiscoiirage 
you; for the ]>riiiciple of automatic feed¬ 
back filter circuits is fundamental, and it 
can be applied to any system of ra<lio-frc- 
qiiency anqilificatioii and any type of de¬ 
tection. If you can but master the theory, 
you can apply it to your present set. It 
is in this respect that tlie idea lends itself 
to cxiensive cxjieriincnt, A'oiir r«‘sults will 
be awaitcil with interest, and several of the 
most successful circuits will he published in 
this section. So go to it, with at least im¬ 
proved recej)tion as yonr reward. 

The radio-frcqiiency amplification curve 
of the above circuit is given in Fig. 2; it 



,1n amplifier ’24 tubes lit all stapes, of preat efficiency up to about 400 meters, as sbou'n in Fig, 
2, and much better than '27 type amplificatiou. 



ujiji of Fig. 1, Its efficiency cnri'e is Fig, 4. 
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is peculiar (as will lie seen liy eoiiiparison 
with tlu* curvi's friveu hist month) hut the 
frain is praitically uniform from 200 
to 4-00 meters. This is most unusual; hut 
it is no ilouht (liir to the presence of the 
sereen-jrriil, wliieh jirevents any tendency 
toward oscillation within the tube itself at 
the lower wavelenjrths. Fi^r. 2A shows this 
same condition when an unshielded amplifier 
tube, such as the '27, is used, 'riiere is a 
tendency for the curve to rise rapidly at 
200 meters. This is only one of the circuit 
dirt*erem‘es called for in the use (d the new 
tubes. It is obvious that a diffiTiTit filter 
fe(‘d-hack circuit would he needed* in Fip. 
2, from that of Fijr. 2A. This leaves ample 



Fi|t. 2A 

The ordinary amplifier reaches oxciUatwn 

at the bottom of the baud, and loses cfFicieucy 
all the zvay up. 

room for original e^perinlents on this cir¬ 
cuit, by those who wish to ajiply it to 
their ])rcscnt sets. 

Now to proceed t(» the business at hand. 
All forms of jrrid-suppre.ssin^ resistam‘es 
should first he reinoveil from the circuit. 
The.se nil cau.se lo.s.ses, of one form or an¬ 
other, wliieh tend to raise havoc with the 
selectivity; particularly on the .short waves 


between two and three liiimlred meters. 
Out with them! O.seillationr Oh yes, you 
will probably experience o.seillation; hut this 
Miu.st he curcil in an entirely dilTereiit 
manner than by the in.sertion of ‘io.s.sers.” 
The next step is to remove turns on the 
])riiuary windings in the plate circuits of the 
.several radio-freipiency tubes. The same 
number should be taken off each primary, 
if })ossibIe; and be careful not to remove 
too many. Try takiiijtr off one or two at a 
time, and jiroeeed until tlie set jn.st barely 
oscillates at 200 meters and not aUive this 
])oint. 

1 know that this will reduce your ampli¬ 
fication still more at the lon^ waves, luit 
proceed anyway; as we are to njrain much 
of this sacrifice thronjrh the feed-back action 
an<l .some .sileetivity we will have in addi¬ 
tion! The ilotted lines in Fijr.s. 2 and 2A 
rcprc.sent the point of o.seillation, above 
which the amplification cannot he raised 
without expericneiiifr trouble. You .si-e, by 
Jufrfriinjr the primary turns as de.seribed 
above, we can Just reach this jioint at the 
low wavelen^tlcs*—no more, no le.s.s. It is 
at this point that we have maximum ampli¬ 
fication and maxiiuum selectivity. 

The New Circuit 

Now for the filter fi*ed-back ! It is best 
to take this feed-back off in the plate of 
the ih-teetor tube. It could be taken from 
the plate of the bust radio tube in the am- 
])lirication chain; but some diffimiltv is en¬ 
countered here in tuiiin^r out near-by locals. 
(This will be explained next month.) Fijr- 

will pve yon .some iilca of the method !>y 
which this is aecompli.sbed. It will be notell 
that a .small .onn:{.5-mf. cimdenser Cl (pre¬ 
ferably variable fc»r ex))erimental purpo.ses) 
has bi-en in.serted in .series, on the ^rroiind 
.vide, with the re^ndar .OrMri.'j-mf. plate block- 



The screeH’^rid tube is a better R.F. amplifier 

than earlier types; but it zveakens too on long 
zeaz'cs. 

iiip eonden.ser C. It is across this in.serted 
condenser that the feed-back is taken, on 
throufrb to the bejrinniiifr of the U.F. sys¬ 
tem or at any other convenient point de¬ 
sired. 

In addition to the potential condenser 
(as the extra condenser is callcti because 
it furnishes the fee<l-baek U.F. voltajre) 
there is the low-wave choke I» ami a .series 
re.sistor U, of rather hijrh value. Tlie.se 
three units combine to pive feed-back on 
the long wave.s, above 400 mcter.s, and to 
entirely prevent such action below this 
})oint. The theory is rather simple. Where 
the amplificatimi is uniform ami good, there 
is no nec'd for any boosting i-ffVet. It i.s 
only between the tOO- and .55()-mcter ranges 
that .some eompen.sation i.s reipiiretl. W<*ll, 
the initial fcetl-baek conden.ser Cl creates 
more fced-4iaek voltage on the long waves; 
as it teiuls to completely !>y-pas.s to grouml 
the short-wave U.F. currents in the plate 
circuit of the detector. .Xml conversely, the 
feed-back voltage becomes appreciable on 
the lower freijueneies, longer waves ai)ove 
400 meters. 


One Hundred Dollars in GOLD 


for a SLOGAN for 


A few moments of 
your spare time NOW may 
bring you $100.00 in Gold.' 

W E want a catchy slogan for this magazine. Slogans are 
now used universally in many different lines of busi¬ 
ness, and we believe that this magazine should be 
known by its own slogan. 

Such slogans as “NOT A COUGH IN A CARLOAD”; “GOOD 
TO THE LAST DROP”; “SAY IT WITH FLOWERS,” etc., 
are well known. A number of magazines have already adopted 
slogans; such, for instance, as “Popular Mechanics,” with 
“WRITTEN SO YOU CAN UNDERSTAND IT.” 

We are offering $100.00 for a novel, as well as descriptive, 
catchy phrase which we shall use after the end of the contest 
as a permanent slogan of this magazine. 

REMEMBER, THERE IS NOTHING TO BUY OR TO SELL! 
You have an equal chance to win this prize, regardless of 

whether or not you are a subscriber. The contest is open to 

all. Get your friends in on this and, if they give you sugges¬ 
tions, you may split the prize with them, if you so desire. 

To win the $100.00 prize, you must submit only a single slogan, 
ONE ONLY. It must be an original idea. It makes no differ¬ 
ence who you are or where you live, whether in this country 

or not; anyone may compete in this contest and you may be 

the winner. 

Look this magazine over carefully and try to find out what 
it stands for, what its ideals are, and what it tries to accom¬ 
plish. Then try to put all of your findings into a slogan which 
must not, under any circumstances, have more than seven words. 

After you have the idea, try to improve upon it by shortening 
the slogan and making it sound more euphonious; but always 
remember that it is the idea which counts. Tbe cleverer the 
slogan, and the better it expresses the ideas for which this 
magazine stands, the more likely are you to win the prize. 

No great amount of time need be spent in the preparation of 


(raff 


Crrofessional-Sefviceaanl^iotrkianj 

slogans. Start thinking right now and jot down your thoughts. 
Also, tell your friends about it, and get them to submit slogans 
of their own; or compose one in partnership with them. 

Here are a couple of sample slogans; which are given as 
mere suggestions, AND NOT TO BE USED AS ENTRIES: 
“WAVES OF RADIO INFORMATION” 

“IT HOOKS UP THE RADIO MAN” 

RULES FOR THE CONTEST 

(1) The slogan contest is open to everyone except members of 
the organization of RADIO-CRAFT and their families. 

(2) Each contestant may send in only one slogan; no more. 

(3) Slogans must be written legibly or typed on the special 
coupon published on page 533 of this magazine. (If you do 
not wish to cut the magazine, copy the coupon on a sheet of 
paper exactly the same size as the coupon.) Use only ink 
or typewriter; penciled matter will not be considered. 

(4) Each slogan must be accompanied by a letter stating in 
200 words, or less, your reasons for selecting this slogan. 

(5) In case of duplication of a slogan, the judges will award 
the prize to the writer of the best letter; the one which, 
in their opinion, gives the most logical reasons for the 
slogan. 

This contest closes on May 1, 1930, at which time all entries 
must be in this office; and the name of the winner will be 
announced in the July, 1930, issue of RADIO-CRAFT, on pub¬ 
lication of which the prize will be paid. 

Because of the large number of entries which may be expected, 
the publishers cannot enter into correspondence regarding this 
contest. 

Address all communications to: 


96.98 Park Place 


Editor, Slogan Contest 

Care of RADIO-CRAFT 


New York, N. Y, 
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F.(>. 4 

The Tiltcr Si(f*t*orts the curiV of 

falling efficiency iconif>are tvith Fig, 2 
site) zi'hile at the sarne time it holds the selec¬ 
tivity f^eah sharp. 

The ditVercntial action is still further aufT' 
inented by the choke coil L. whicli diseriin- 
inates against the slioit-wave feed-haclv still 
further, if any short-wave voltap* attempts 
to find its way hack throuj^h this circuit. 
The lonj^ waves pass through sucli a choke 
with comparative case. 

The full explanation of the purpose of 
tlie resistor U involves some rather delicate 
tpiestions of phase relationships, which are 
not so easily disposed of. The fact remains 
that such a resistance is desirable, and the 
exact value of it was determined solely hv 
experiment. It is suHicient to say that the 
tiTd-hack through tliis path aids operation 
at low fre(|ueneies, and that* the slight 
amount that does get hack on the higher 
frequencies actually opposes the U.F. gain 
and, furthermore, permits the positive feed¬ 
back action to take place more gradually. 

Connections of WindinjJs 
It is further nece.s.sary to di.scuss the (pies- 
tion of phase in this fced-l»ack considera¬ 
tion. Those of you who have had experi¬ 
ence, in the ohl regenerative daws, realize 


tliat a tickler coll has a detrimental cflfect 
where it is ccumeetecl in tlie reverse direc¬ 
tion. The same action is possilde in this 
lilter circuit; cxce]>t that each of the pri¬ 
maries of the succeetling K.K. coils really 
constitutes a tickler. This makes it ex¬ 
tremely necessary to obtain the correct con¬ 
nections on the coils. P'ortunately there is 
.some “rhynu‘ and reasoir* to the pr(K‘(‘durc; 
the phase connections should he “normal” on 
all the coils except that to which the fccd- 
l)ack circuit is comuated; this should he 
cormeefed in the reverse fa.shion. Fig. 1- 
shows the etfect of the feed-back lilter cir¬ 
cuit on the anqilification and .selectivity of 
tlie standard U.F. curve shown in Fig. 2. 

Although the entire suhjeit of “normal” 
and “reversed” U.p'. pha.ses has heiai pre¬ 
viously di.sctissiMl, it is so important in this 
particular circuit that I am sure that tho.se 



The coupler to Tvhich the filter is attached mnst 
hai*c reversed*' coH connections, to insntc 
proper action. 

who aic familiar with it will permit this 
small repetition. I'ig. 5 gives .some idea of 
the connections. It is hist assumed that 
the primary and secondary coils are wound 
in the .same direction of rotation. 'I'lns is 
generally the case; for the .same type of 
winding machine is used in both ca.ses. If 
this is the ease, the plate of the preceding 
tul»e is always connectcal to the end of the 
primary which corresponds to the grid end 
of the secondary when a normal phase con¬ 
nection is desired; the reverse is true when 


a “reverse phase” Is desired. Both of these 
connections are shown in Fig. 5. 

As a last resort and as a check on the 
previous inforniati<m, it is a simj)le matter 
to verify the aiding or opposing feeil-Oack 
action by merely reversing the primary 
winding to which the feed-back circuit is 
connected. 'I'he ])roper reverse phase should 
aid the long-wave signaJs; while the im¬ 
proper “normal" phase will materially reilncc 
the already weak .signals. Fig. .‘1 is intendctl 
to make this pha.se reversal in the actual 
<ircuit cliMr. 

Kx peri mental results olitained by our 
readers with this arrangement will he wel¬ 
comed. Several new commercial .sets for 
the coming year have incorporated some 
such stunt ; perliaps you can lind a combina¬ 
tion that will heat them. Anoth<‘r clue is 
now given to aid you in the work; it will 
greatly simplify matters if you ]>rovide 
some regeneration control (radio-freqiiem'V 
gain control), he<*ause you may th<‘n enqiloy 
a niter design that is le.ss critical. Slight 
oscillations, which wouhl reipure almost end- 
h‘ss experiment ti> iron out in the filter, may 
he sup|)res.s(‘d without sm ious <h*trinicnt by 
the H.F. volume control. A variable “C” 
bias, on the grid returns of the H.F. tubc.s, 
is a very goo<l way to accomplish this result. 

And another thing which we almost for¬ 
got to mention! 'I'he H.F. filter-choke coil 
design, fortunately, is rather ea.sy to arrive 
at by experiment. Of rour.se, for lho.se who 
have H.F. or even audio imluctance hridges. 
the problem is still simpler. For instance, 
T may tell you lliat the filter choke should 
he about tinee millihenries, measured at 
1,000 cycles. 

The inductance of the ordinary .secondary 
coil in a H.F. transformer is ahcuit 0.25- 
millihenry; so the value of the filter coil L 
is about twelve times as great. This can 
he roughly approximated by wiiuling about 
(iMO turns of Xo. Tt gauge S.S.C. enameled 
wire on a i/i-ineh spool, in a rather careless 
fashion. 


A Couple of Hints for the Amateur 

By WESLEY W. BROGAN (W3ARN[ AND W3AGU) 


T II()SF> of the “ham” fraternity who have 
entered into the matrimonial stage of 
life, and have been hle.ssed by the appear¬ 
ance of the “second op.'*, or “Sparks, .1 r.”, 
will — no doubt — have l> ing about the kitchen 
.several rubber nipples for baby’s bottle. 

When these have .served their usefulness 
in their ordinary service, just lake them 
into the radio shack and introduce them 
to a couple of Mueller “Univ«*rsar* 'I'cst 
CIi))S, Xo. 48B, or an cipii valent el ip. 



FiS. 1 

The “/jawi" is a proud parent will ffnd a 
use for discarded nipples, as shorvn. An '^Old 
Bach” must use his 07vn discretion. 


'riie next step is to mit a small hole in 
the lip of the nipple and place it over the 
test clip; after first fastening to the clip 
any wire lead.s n<*ce.s.snry. 'j'his results in 
a neat and cconomieal insulated-clip. (I' ig- 
1 ) 

'I'he wiiter has a 2-amp. timgar charger 
and, since this charging rate is too rapid 
to pinriiit th(‘ ii.se of an automatic relay 
(except the more expensive “full-automatic” 
type), a simple sw ilehing' arrangeanerit was 
devi.sed .so that full (auitrol c)f ehnrgiiig, 

niul ennerit siitq>ly to the set, could he oh- 
t.ained. 'I'lie eireiiit appears in these col¬ 
umns. (Fig. 2.) 

Ill this diagram is shown a four-pole, 
douhle-throw switch. The process of charg¬ 
ing may he stopped at any time hv put¬ 
ting the switch in the neutral position. 

Instead of the fr>nr-])ole, doulile-throw 

switch, two D.P.D.'l'. switehc.s, fastened to¬ 
gether with a tie-har, may he u.scd. 

In one exlremc position of the switch, 
the “A*’ battery and “IV’ eliminator are 
connected to the set; in the other, the “A** 


battery is changed from the set over to tfic 
charger, and tlie “IV' unit line connection 
is broken and the line circuit closed Ihrougti 
the “A” charger. 



method of connection with a high rate charger. 
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The Radio Craftsman*s Own Page 

This page is reserved for the readers of RADIO-CRAFT; we 
shall be glad to hear what they are doing in the construction line — 
especially when it contains the element of novelty 


WE RE GETTING BETTER 

editor, Radio-Craft: 

I wan I to conKr^ttulate yon on the liest magazine 
]iiiMishcd. I dill not think much of the first one; 
hilt now yon are putting out a real radio fan’s 
lH)ok. Keep the good work going anti for the 
love of fete keep the fiction stories out of Kadio- 
Ckaft. he Service Man's data sheets are great; 
I would like to see one on the Fada, especially 
the “R- 60 .’' I am keeping a file of Radio-Craft, 
and don’t want to miss an issue. 

n. F. Crawford, 

1-^16 Xortli St., Flint, Mich. 

(We welcome letters froni our rentiers, even 
though it is possible to print hut a ftw; and we 
therefore reserve this page for those which con¬ 
tain inforniation and experiences of practical hene- 
tit to other readers. Wc acknowledge here, how¬ 
ever, many Ixnnpiets and a hrickftat or two which 
we cannot find space to inildish.— Editor.) 


WHATS THE MATTER WITH 
KANSAS? 

Editor, Radio-Craft: 

Will you please tell me which is the best ground 
for a radio set, a hot-water i)ipe or a cold-water 
pil>e? 

Is it too far from Central Kansas to Europe to 
pick Up some of their stations with a short-wave 
receiver? I have not seen a letter from Kansas 
on the Craftsman’s page, 

Raymo.vd Mcf'oMB. 

Stafford, Kansas. 

(Wc can only say that the value of a pij>e as a 
ground depends u))on what the other end of it is 
attached to. Csually a cold-water pipe makes the 
lowest-resistance ground; but that can only lie 
found out by testing it. 

Kansas is not too far from Europe to pick up 
statifins; even .\ustralia is not. The distance in 
miles is not so important as the “skip di.staiice” 
zone and the location of the receiving station. Wc 
shall lie glad to hear from any readers in Kansas 
who have had gooil results; and so, no doubt, will 
Mr. McComb.—£rf//or.) 


A GROUND ANTENNA 

Editor, Radio-Craft: 

It gives me great pleasure to pronounce your 
magazine “wonderful;” I watch the stands for 
it every month. 

I have a I'ilot “Wasp” which is a go-getter: I 
have no outs hie aerial, hut in the basement, I 
have three 4FS-foot rods (I^-iiich metal) driven 
three feet into the ground. Along them I have 
thirty feet of wire ritutiing straight, then thirty feet 
more, l.-sha|>e<l, with an eight-foot lea<l-u]). While 
the snow (about five inches—we don't have much 
ns a rule, and this is the heaviest fall since 1918) 
lay on the ground, I biirieil an old aerial wire in it 
and connected it to the “Wasp.” The reception 
from it was surprisingly good that afternoon and 
night. 

C. H. ni.VGllAM, 

Sanford & Day Iron Works, 

Kno.rrillv, Tennessee, 


SHORT-WAVE DOPE 


Editor, Radio-Craft: 

f recently received a letter from the Rritish East 
.\frican Rriiarlcasting Company, Ltd., with verifica¬ 
tion of reception of their station 7L<), .\airobi, 
Kenya. It is operating on .11.1 meters, .lOn watts, 
from 11 a. m. to 2:00 p. ni., E. .S. T., <laily and 
.'Sundays. 1 have also verification from \'K2ME, 
C5S\V, nil, .\R1L My set is a Junk liox with 
two stages of audio. 


M. P. Xemitz, 
Bo.r 286. Hampton, lozca. 


Editor, Radio-Craft: 

The following information has been received from 
the radio lalioratory of the Dutch government’s 
telegraph anil telephone service, A new trans¬ 


mitter, PC\’, with a power of 80 kw. has recently 
been tiiiislu-d. Its tests should be hennl in the 
I'liited .States daily except .Sunday from 3 to 9 
p. ni. E. .S. T. on 16.82 meters for it has not yet 
been eiinipped with the directional aerial for 
transniissiim to the 1 hitch Ea>.t Imlies. .\fter 
9 p. ni. it works on 38..1 meters. I'CK on 16.3 
and 38.8 meters may also lie heard. Telephone 
eonnnuiiicntioii is maintained between Kootwijk, 
1 lollnnd, and the independent, though associated, 
stations at Ijandoeng, Java, over 7,000 miles. 

R. II. .Xddison, 

29 Artnandinc St., 
Boston 24, Mass. 


Editor, Radio-Craft: 

Please give the .Short-Wave Cluh credit for the 
following: 

(i2(i.\ on the S.S. CHympie uses French ami 
English on 18. 24. and .15 meters. The French 
station b8!»Z heanl by Mr. .Sclirocder is the 
Olympic s I'rench phone connection on 19.5, 22 and 
38.5 meters. The V. S. cn<l is now W2XG. 

The I.yngliy station on 19.6 is OXV; the 14.5 
Monte (irniidc station is LSI I. CJRX is now 
\ l.9t L ;iiul on 52 meters or close. 

Leningrad, Russia, 3K.-\.\, is on .16 meters from 
4^ to 6 a. m. Mondays, Tiie.sdays, Thnrsilays and 
Frill ays. 

Arthur J, Ghf.f.n, 

700 Alpha St., 
Klondykc, Ohio, 


material covers it entirely. \ filament switch, 
sockets, a 7-Iead cable and ping, and binding posts 
or jacks for antenna and speaker connections arc 
obvious. The shieldeil receiver is 9 X 12 X 7Vx 
inches. Antenna connections arc provided for a 
long or short aerial. The jieculiar arrangement of 
the grid leaks promotes high sensitivity for distant 
reception. 

Ff.lix F. MolerO, 

Chief of the Meteorological Observatory, 

Puerto Madrytt, Chubut, .-{rgcntinQ. 

(Senor Molcro’s circuit will lie of interest to 
many experimenters. The tulies iisctl, however, 
are of tyi>es not available in the Ciiited States; 
the screen-grid tube works on four volts, like the 
others with which it is in parallel. Some changes 
will therefore lie found necessary hy a constructor 
in the States. The use, also, of an R.F. choke 
and by-pass condenser in the dcicctor plate lead 
commcnils itself,— Editor.) 


HARMONICS ANNOYING 

Editor, Radio-Craft: 

Air, .Schroeder speaks of interference \v>h for¬ 
eign stations by harmonics of long-wave stations; 
of course the stations yon w'ant arc most interfered 
with. Between 49 ami 52 meters there arc at 
least five harmonics; KWJvlI and WIIT are steady 
on this li.ind. *l here .arc several foreigners near, 
hilt not much chance of getting them. VRV is 
badly interfered with by code and sometimes by 
harmonics from Ixith amateurs and broadcast sta* 



The tuned pnd, tuned-plate broadea.Kt receiver of Seuor Molero. While the coil constants which he 
used are given below, the tubes employed are of a European type: and the c.rperimcnter In the United 
.States may have to change their constants, as well as those of the htament circuit. 


AN UNUSUAL RECEIVER 

Editor, Radio-Craft; 

.My regards tr» an old radio pioneer. I enclose 
the details of receiver which 1 have constructed 
to obtain selectivity with quality, hy means of 
the band-seicctiiin coupling illustrated. 

The coil LI is wound in two halves of 34 turns 
each of 0.4-mm. {appro.vimately 26 gauge) D.C.C, 
wire on a 2-inch tnlic. .1J^ inches long. Between 
these, which arc separated ^Litich. L is wound 
with 7 turns of the same wire, sii.iced to occupy 
1 Li-inch. ’I his coil is mounted on brackets, ami 
carries on another bracket the antenna coupling 
condenser C4. 

L2 is woniid with 88 turns of the same wire on 
a similar tnlie: over it. in the same di ction, and 
^^eparated from it hy a double l.iycr ( t insulating 
paper, is L.1, of 68 turns. The grid lead from 
L2 to the leak and condenser is taken from the 
same end of the coil as the plate Ic.kI of 1.3, 
which is connected to the rotor of the timing 
comlenser C2. 

The tuning comlenscrs Cl. C2, arc .^>005-mf.; 
they are cqnippeil with vernier dials; CM is a 
tliree-plate comlenscr of the neutralizing type; C4 
a .00fl2.‘'-mf. fixed condenser. The grid Condenser 
is ,0002-mf., the grid leaks R2, R.1, arc Carlmr- 
iimlnni. 5 ami 7 megohms. Rl is a 30-ohin rheo¬ 
stat: R4 a 2-ohm filament ballast. The audio 
transformers are low-ratio and of good quality. 
The mct.Tj suh-panel may he of any non-magiietic, 
low rc.sistaiicc metal; and a shield of the same 


tions. This is getting serious and something should 
l>e done. 

I should like to identify a French station on 16.5 
meters heard mostly on Siimlays after 1 p. m,, 
!•:. .S. T. 

I have joined the Short-Wave Club; it is surely 
worth the dollar a year. I have visited Mr. C.reeii 
several times and licard his receiving station, and 
I am convinced that there is no short-wave fan 
ill the country more qualified to give information 
concerning these stations, 

J, R. McAllister, 
Strnthers, Ohio. 

(Wc have had several imiiiiries as to whether 
bro.mlcaM traiLsmissions heard hy short-wave lis¬ 
teners arc harmonics. If,they are not found in the 
vliort-wave list, >cc whether tlic frequency on which 
they arc heard is an exact nniltiple of their regular 
broadcast as.signmciit. If so, a harmonic may be 
Fuspcctcil. W liilc several stations are authorized 
to use each of several waves for relay broadcasting, 
a short-wave transmission outside the lawful hami 
is almost surely a harmonic. These arc strongest 
on odd multiples of the fiiiulamcntal.— Editor.) 


CORRESPONDENTS WANTED 

r ditor, Radio-Craft" 

I would like to exchange notes with other readers 
ami can give a helping haml to some in need of 
(Continued on page 543) 
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SrEClAl. NOTICE TO COURESTONDENTS: Ask as many i/ueslioHS as you like, but 

please observe these rules'. 

J-'uniish sufficient in for mat ion, and draw a careful diagram when needed, to exf^lain yotir meaning; use 
only one side of the jjapet. List each question. 

Inquiries can be ansrvered by tnail only when accomf^anied by 25 cents (stamps) for each separate question. 
H e cannot furnish blueprints or give comparisons of the merit of commercial Products. 

I he reader asking the greatest »i«mbrr of interesting questions, though they may not be all ansxvcrcd in 
the same issue, will find his name at the bead of this department. 

Ifii^he^t for the current month', CA K ROLL TAALF with five interesting questions. 


]f 



(051) The Crosley ’5-38" tuned radio^frequency receiver, battery model, at one time a very popular 
receher. obtained e.rccptional sensilit'ity by ttic use of controlled regeneration. Feed back was obtained 
through RFT2, instead of RF'I^, as with mo.st regenerative circuits. Dotted lines indicate the grid 
returns of early-production models of the set wherein a "C” battery was not used. 


TRUE SELECTIVITY—METERS— 
MAJESTIC “90” 

(50) Mr. Carroll TaatTe. Winter Haven, Fla. 

(Q.) Why <loes a variable coinlcnscr, havinp a 
maxiuiiiin capacity sniallei than that for which 
the associated tuning coil is designed, reduce 
the selectivity of stations on the broadcast band? 

(A.) The phenomenon to which you refer has 
l*ecn niisititerprete«I, It is the ‘’apparent’’ or 

observetl selectivity and not the actual or elec¬ 

trical selectivity tliat has lieen reduced, llial 
is, station interference is not increased; but 

there has been an increase in the allotment of 
space to each station on the tuning dial, because 
of the liniiting of its upper range, 

A very similar rc.sult is obtained when the 

variable condenser is tuned by a <lial having 
a built-in ’’vernier** attachment. There is no 
difference in the selectivity, whether the <lial is 
adjusted directly or hy tlic vernier attachment; 
although it is somewhat more convenient, in the 
latter instance, to tunc exactly to the desired 
station. This simple comparison illustrates the 
point very nicely; for “apparent** selectivity is 
obtained without changing either ihe inductance 
or capacity. 

(Q.) What is, approximately, the interna! re¬ 
sistance of a Jewell 0-1-ma. meter? 

(A.) The intern.al resistance of the aver,agc 
millianimeter of this make and rating is 28 ohms. 
However, tliis value may vary five percent, pins 
or tniniis. Kach instrument is a hand-made unit, 
and this causes slight variations which do not 
noticeahly cfTcci the scale readings. The exact 
constants of all meters are imlivwlnally recorded 
and may he obtained by writing to the makers, 
if special lal)oralory work should necessitate the 
data- 


(O.) Lsiiig a 0-1 inilliamiiietei with resistors 
of the proper value in series as a voltmeter, will 
the accuracy of the meter be as gootl or better 
than one of the high-grade standard voltmeters? 

(A.) A voltmeter can be no l>ctter than its 
different parts an<l, if any part of the assembly, 
exclusive of the resistor, is of inferior design, 
the resulting instrument will be inferior to just 
that extent. l1ic usual good voltmeter, shorn of 
its series resistor, is simply a miIIiammetcr with 
a range of 0 lO ma.; precise voltmeters, designed 


to read voltages in high-resistance circuits, and 
known as “high-i esistance voltmeters,** usually 
consume only about 1 milliamp. 

(O.) If available, please show tlic schematic 
circuit tltc Majestic ’’Model 90” chassis. Con¬ 
stants of the parts and the operating voltages 
are also desired. Ilow is the volume controlled? 

(A.) The sclienintic circuit of this receiver is 
shown in these coltiniiis. 

The constants are as follows: Vl. V2, V3, V4, 
V5, type *27 ttibcs; V6, V7, *45s; V8, 3-volt pilot 



(050) Schematic circuit of the Majestic **Model 90” receiver chassis (its poxccr pack -was shoTvn on page 428 of our last issue); without a diagram 
the Service Man would find it difficult to check one of the Majestic ”90f.'* Scz'Cral circuit innovations arc to be noted; such as the lariomcicr tuning 

of /H, and the use of four tuned, neutralised R. F. stages. 
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lamp; Rl, 75,000 ohms, variable (volume control); 
J<2, adjustable resistor, 500 to 2500 ohms; R3, non 
inductive, center-tapped. 1.6 ohms total; K4, 1800 
oluiis (blue); K5, 35,000 ohms (green); (36, .004- 
mf.; CIO, .001-inf.; Cll, .0001 nif.; Cl2. Cl3, Cl4. 
C15, 0.5-itif.; C16, 1.0-mf. Clil, Cli2 and Cli3 arc 
K.F. chokes. 

Volume is controlled by varying the grid bias 
of \1, V2, V3. 

The voltage readings for tins set should be as 
follows: filaineuts of \'l, V2, V3, V4, \’5, 2.35; of 

V6, V7, 2.45; plates of VI, V2. \ 3, V4, 130; of 

V5, 270; of V6, \’7, 250; grid biases of \T, \ 2, 
V3, 8 volts; V4, 9 volts; V5, 30; V6 and \7. 50. 
The plate current of VI, V2, V3 is 5.5 milliani- 
peres; \'4, 5 nia. ; \'5, 1 ina.; \’6, \ 7, 32 ma. These 
readings are exact only when the receiver is 

timed to 550 kc., the volume control is set at 
nuixiinnm, and the line potential is 115 volts 

AC. 

k2 is secured to, and rotated by, the gang con¬ 
denser shaft. It varies the grid bias of VT, V2 
and V3 from 9 to 32 volts. Tins serves auto¬ 
matically to maintain even amplibcatioii through¬ 
out the tuning range. (This equalizer should 
have a resistance of 500 ohms at 550 kc., 1,500 
ohms at 1,0U0 kc., and 2,500 olims at 1,500 kc.) 

The Type “9lV’ power pack for this receiver 
was shown in the schematic form on page 428 
of the March, 1930, issue of Radio-Craft. 


CROSLEY “5-38 ’ 

(51) Mr. Kd\var<l V. Secor. liahyloii, N. Y. 

(Q.) I would like to know if you could piiblisli 
a wiring <liagram of the “Crosley 5-38‘* receiver. 
This i» a battery set and tlie one that is in for 
repair lias half of the wires missing. 

(A.) Tlie schematic circuit desired is given 
here. Note tlial sets of this model bearing serial 
nuiubcrs !)elow 8.00011 are wired as indicated by 
tlie dotted lines (that is. without a “C'* bias on 
tbc R.F. tulies). It is seen that the “Crescendon" 
feature of this receiver is the regeneration ob- 
taineil by placing a detector plate coil in 
variable inductive relation to tbc secondary S of 
KFT2. 


“A” BATTERY ELIMINATION 

(52) Mr. Joseph McCvoy. Brooklyn, N. V. 

(Q.) I have a Pliilco trickle charger and a 
Kiiprox replacement unit, "Type A-110.” Can I 
connect this comhiiiation in such a way as to 
make an "A" eliminator? 

(A.) As this unit is designed to pass not inorc 
than 0.8 amps., it cannot be used in an "A * unit 
requiring more than this ainoniit of curretit. I»i 
addition to this, filtering would be required. 


REWIKING FOR SCREEN-GRID TUBE 

(53) Mr. H. Hayward. Ontario. Can. 

(f^) I have a six-tnbe nentro<Iync receiver, 
the first stage of wliieh is untuned. This set 
tunes very broadly. Will results l>e improved 
if the circuit is re-wired to include a screen-grid 
tube ? 

(.\.) It is impossible to give more than a 
general answer to this question, without further 
iiifunnntion about the exact circuit of the original 
wiring. 

An ordinary connnercial circuit appears in these 
columns as A and. modified, as H. In the latter 
circuit are shown three reconimciwled fixed by¬ 



pass condensers C3. C4, C5, each having a 
capacity of about 

Fixed condenser Cl is recommended as a means 
of reiluciiig the luoailness of tuning which results 
when the screen-grid tube is used. This con¬ 
denser may t>e of an adjustable type, if desired, 
with a niaximnin capacity of about .(XX)25-tiif. 

A choke-coil input is utuisiial in ncutralizeil 


circuits. Unless a regular li.F, transformer and 
tuning Condenser are substituted for CIIl, it 
will not be possible to obtain maximiun amplifi¬ 
cation througliout the tuning band from liic screcn- 
giid tube Vl. shown in 13. Unless the number 
of turns in primary 1*2 is also increased two or 


A Reference List of the Schematic 
Circuits of 

COMMERCIAL RECEIVERS 
Which Have Appeared in Past Issues 
of Radio-Craft 
J uly, 1929 

The Leutz ‘Seven Seas” Console (Screen- 
(irid), p. 21; 

Silver-Marshall "Xo. 690” Speech Ampli¬ 
fier, p. 38; 

August, 1929 

Ameitran "Type 2-AT’* Audio Amplifier, 
p. 84; 

Amertran “Type 21-D Hi-Power Box,” 
p, 84; 

September, 1929 

“.\cc Type TRU’* Receiver, p. 130; 

October. 1929 

Majestic “70-B” Receiver Chassis, p. 154; 
Stromberg-Carlson “641“ ami “642“ (No. 1 
Data Sheet), p. 156; 

Temple Models “8-60.“ “8-80,“ *’8-90“ (No, 

2 Hata Sheet), p. 157; 

Atwater Kent “Model 55“ (No. 3 Data 
Sheet), p. 158; 

Edison “lU," '‘R5,“ and “C4“ (No. 4 Data 
Sheet), ]>. 159; 

November, 1929 

Amrad “Type 7191” Power Unit for “Model 
7100” set, p. 198; 

Frcsiiman “Model G,” p. 199; 

Federal “Model K" (No. 5 Data Sheet), 
p. 208; 

(irelie “Synch rophase 7“ (No. 6 Data 
Sheet), p. 209; 

Magiiavox “TRF-5” and “TkF-50” receiv¬ 
ers, p. 220; 

Atwater Kent “Model 12,“ p. 222; 
December, 1929 

Stromberg-Carlson “635” and “636,” p. 
248; 

l)ay-l'aii I'ivc “5044“ (No. 7 Data Sheet), 
p. 250; 

Crosley “Model 601” (No. 8 Data Sheet), 
p. 251; 

Blair TRF Receiver, p. 270; 

Zenith “4R“ Receiver, p. 285; 

January, 1930 

Brciner-Tully “7-70“ and “7-71“ (No. 9 
Data Sheet), p. 298; 

Steiiiite “50-A“ and “103'A“ (No. 10 Data 
Sheet, p. 299; 

l-'reshmaii “.Model N,“ p. 301; 
Stromberg-Carlson “403” and “403.\“ 
Power Pack, p. 302; 

Fada “86-V and “82-W.*’ “ABC” Power 
Unit, p. 303; 

Federal “Oitho-Suiiic'' receiver, p. 334; 

February, 1930 
Zenith “4(2“ receiver, p. 368; 

Brunswick “31" Comliinalioii Radio and 
]’an.itrope (No. 11 Data Sheet), p. 372; 
Stewart-Warner "Series 900^’ (No. 12 Data 
Sheet), p. 373; 

“Transitone” Model TR 106," p. 381; 
Crosley ■■RFL-90“ Receiver, p. 3%; 

March, 1930 

Majestic “9P6” Power Pack, p. 428; 
iVeshman “QD 16S“ Receiver, p. 430; 

Spai ton “Equasonne 931” aiul “301 D.C.” 

(No. 13 Data Sheet), p. 434; 

Philco “Model 87' Receiver (No. 14 Data 
Sheet), p. 4.t5; 

“Transitone Model NR-109,” p. 440; 
■Telmaco" P-l Portable Reflex Set, p. 
464. 

Copies of any of these back numbers 
are still available at 25 cents 
each, postpaid 


three times, and wound closely over the filament 
cud of S2, it will not be possible to obtain very 
satisfactory results from tlie use of a screen-grid 
tube. 

It is doubtful wliether shielding will be needed. 

R is a 30-ohTn rheostat; it should be adjusted 


while a voltmeter -VM is shunted across the fila¬ 
ment, to indicate when a voltage not exceeding 
3.3 has been obtained, 

(Q.) Can an electric set lie used on 25* or 60- 
Cyclc supply, optionally? If not why not? 

(A.) A radio set designed to be used with 
60-cycle supply cannot, except by special design, 
be used with 25-cyclc current supply. 

'Die 25-cyclc supply clianges polarity very slowly, 
as compared to 60-cycle supply and the lower im¬ 
pedance at tins frequency permits a iiiiich greotcr 



(QS3B) The circuit of Fip. 53.4 modified 
for scrccn'grid of>cratWii. The fob of “wkidcrii- 
isiug’' is otie for an exf*erienceJ radio maiu. 


current flow in jiowcr transformer windings, which 
causes them to heat to a high degree. In fact, the 
primary would probably burn out. 

It is easier to filter properly 60-cyclc current 
than 25-cycle current. For the latter, it will be 
necessary to double or triple the capacity values 
of tbc units in the filter coiulenser hank; and per¬ 
haps to increase the iiidnctancc of the clioke coils. 

.\ power transformer designed for 25-cycle sup¬ 
ply must need to lie substituted for the 60-cycle 
transformer. If a ciirrent-regulating line ballast 
is used, this must lie changed for one having the 
correct value. 


OBSOLETE SETS—TELEVISORS 

(54) Mr. W. S. Tattersoii, Pecos, Tex. 

(O.) I have an old-model .Vlube Tiiska set 
which is tuned with a vario-conpler and a vari¬ 
able condenser, ami an old-model Magiiavox 2- 
slagc power amplifier and speaker. Will yon 
kindly give a good circuit whereby I can com¬ 
bine ami rewire these sets, to obtain a modern 
5-tul)e A.C. operated set at the least possible 
exiieiise ? 

(.\.) It is not jiossible to make a “modern” 
radio set and yet retain the instruments you 
mention. 

The A.F. transformers in tlie audio units liave 
a very considerable “peak,” wbicli results in 
considerable amplification of one band of audio 
notes to the exclusion of others. The vario- 
coupler cannot very easily be matched to slaml- 
ard R.l'. transformers. In a tlirec-<lial set. two 
of the dial readings would inateb. w'hilc the third 
dial, (controlling the variable condenser in shunt 
with the vario-coiipler) would not “track” with 
the other two, 

Tlie most satisfactory plan will be to follow 
one of the numerous circuits that have appeared 
in past issues of Radio-Craft. Constructional 
details for easily-made coils have been given; 
and the exact constants, placement of parts, and 
wiring procedure have been clearly explained. 

(D) -^ly fatlicr has a recent Stewart-Warner 
scree 11 -grid model which is shown wired for tele¬ 
vision. Kindly state what extra parts arc needed 
to enable tlie operator to “see,” and where they 
may be obtained? 

(A.) .\s explained in Data Sheet X*o. 12, which 

appeare<) in the February issue of R.\dio-Craft, 
the provision for television w'as in accord with 
the iheii projected transmissions on the broad¬ 
cast wavelengths. However, the only picture 
transmission at the present time occurs on the 
lower wavelengths (as imlicated in the “List of 
Short-Wave Stations” which appears in each 
issue of this magazine) and to receive these a 
“short-wave adapter," or a “short-wave receiver" 
IS rcquireil. 

Tlie elements of a television reproducer com¬ 
prise (ill addition to a siiitalile radio-frequency 
tuning unit, detector and audio frequency ampli- 
(Continued on page 542) 
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outlay of screen-grid apparatus given to every 
student of this course. You learn how to solve 
every radio problem such as installing, repair¬ 
ing and servicing fine sets. This is the training 
that will help you to make money in radio! 


%9pen this 

^REE BOOK 

and you open 
the door to 


this FREE BOOK.. . Read it page by page ... 
see for yourself why thousands of fellows just 
like you are now making from $50 to $100 a 
week . . . why many others earn as high as 
$10,000 to $15,000 a year and even more. This 
free book gives you 40 fascinating pages of 
pictures and text, all about RCA Institutes, 
the only school that is endorsed by the Radio 
Corporation of America . . . The school that 
actually sends you radio instruction direct from 
RCA. .. the very source of radio achievement! 


RCA Graduates in Big Demand 

For more than 20 years, there has been a well- 
paid position in Radio waiting for practically 
every graduate of RCA Institutes. This is a 
record unequalled by any other school. Only 
the vast resources of RCA could give you this 
practical training. . . 

Send for this Free RCA Book 
''Radio . . . the Field 
of Unlimited Opportunity** 


Easy to Learn Radio 
At Home in Your Spare Time 

^t the RCA Institutes Home Laboratory Train¬ 
ing Course give you the real inside facts of 
radio . . . quickly and easily. Use your spare 
time to train for success with the remarkable 


Start today on the road to Success in Radio... 
Send for this FREE BOOK. Every page Is 
packed with pictures and text telling you all 
you want to know about RCA Institutes, the 
oldest and foremost Radio training organization 
in the world. Radio can easily be YOUR ROAD 
TO SUCCESS . . . That’s why you should 


Clip this t'oiipoii 

RCA INSTITUTES, INC. 


Formerly 
Radio Institute of 
America 


fSPONSORED by ] 



RCA INSTITUTES. Inc. 

Dept. RC«4, 75 Varick Street, New Yor": 

Gentlemen: Please send me your FREE 40*paRe book 
which illUBtraten the brilliant opportunities in Radio 
and describee your laboratory*method of instruction 
at home! 

Name... 


Address. 
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90 • 967 9540 • 9450 955E . 944E 

GROUP 0 





949 - 949P 951 • 943 - 950 

949G • 949PN 




948A 


955 KTS 


group I 



423 - 422 


425 • 424 


426 • 427 


GROUP A—ADAPTERS PUTTING ANY TUBE I 
ANY SOCKET 

4I9X— I X1‘J9 Tul)c 111 L’VJOIA Socket . 

421X-I X Tiit>c in WDll Swkof . 

429 I V 199 TuIk* In VX or lJV2filA Socket . 

944 rX to UX llJilecH Tul>e . 

944-E VX to rX Itaiscs Tiitic . 

945 rX Tiilic in UY Socket . 

945D— rx Tulie In I'V Sixket (small diameter).. 

954 — t'V Tube to lIX Socket . 

954D- -rv Tube to I'X SiK-kn (snuill dlniiietcr) . ■ 

955— rv to ry liaises Tube . 

955E— I'Y to UV Halses Tube . 

967—I V2IIIA Tube In I X Stirkei . 

968 WDll Tube In TX or I V2I)1A Socket . 

999 rx Tube In UVI1I9 Socket . 


PRODUCTS 

Whatever Your Requirements of 
Adapters, Plugs, Sockets and Con- 
nectoralds, may be we have them 
or can make them 


NTO 


1.00 
I.IIO 
1.00 
1 no 
1.00 
l.no 
1.00 
1.00 
l.otl 
I 25 
1.00 

GROUPS B AND C—CON NECTORAIDS FOR ADD¬ 
ING POWER TUBES TO ANY SET AND FOR 
CONVERTING BATTERY SETS TO A C. 

IMcasc write for urice sheets. 

GROUP D—ELECTRIC PICKUP ADAPTERS 
949 —I'nnnccfs Dlckiiii to (»rld Circuit of UX or 

rv TiibCH . 50 

949P rouncits IMckiip to I’late Circuit of UX or 

I V Tillies . 60 

949G l-lko 9)9. omit lead to tU . 60 

949PN I. ike 9-191*. omit load to til . . .60 

948- I'onriects I’ickuii to Plate Cir«-ult of LY 

Tuim-s . IS® 

g48A— Ditto—Incliirles lladio Phono S\eltch and Hy- 

Pass Condensera . 4.00 

950- t'onneits I’lrkii]) to Ctrltl Clnull of PX Tubes. 1.50 

951- -P<.nnects Plckuh to Plato t^lmill of I X Tubes 1.50 
955 kTS Cnrinects Pickup to Kalhmle iTnult of 

Screen Oild Set. . 1 25 

GROUP E—ADAPTERS FOR CONNECTING POWER 

AMPLIFIERS TO ANY SET 
933— For attncliinK A-C. Sets to Power A milliners, 
plate break clips on I* bole, P pronR. K, 
no leads . I.2o 


947-— llecimniiciuled by Victor lor conner tliig Uattlola 

16 to Klectrula 1*ower Am nil tiers. 1.50 

952- Kerairnmciuled by Samson .or conrwtlug P>.\I 

Anibimcrs to A.C. Sets (no K.K. llypass 
ConUenaer) . . 1.75 

952 A llccomiiiended by Samson for connecting 

PA.M .Miiblitiers to .\.C. Sets with lUF. Ity- 
pass Condenser . 2.25 

953 A Ucrom III ended by SaiiiDon for connertlng 

PA.M Amplltlcrs to D.C. Sets wllb it.P. Hy- 
pass Condenser . 2.00 

953— Uci-OfiitncnUcd by Samson for mnnecling PA.M 

Ampllllers to D.C. Sets (no It.P. Dyiiass 
Condenser 1 1.50 

959— To raiimect Inbui transfnriiu-r of imwer am- 
(dirler to I* of r>-l)Tx>ng tube and direct to l> 
supply. Ilreuks plate, lead to P hole and extra 
lead lo connect lo )lu3 U . 1.50 

group F—adapters FOR SET ANALYZERS AND 
testing equipment 

927H — 5-bole 4-prong—lead rll|is to IIII. Fil. 

pruiigs not shorteil—for rchloclng MeCulloiigb 

tubes with .\.C. Tubes . 1.25 

927N--5-hole 4-proiig — lead clips to 1111. Fil. 

prongs arc shoried . 1.25 

932 -Testing 222 Tubes In .Icwell Testers . 4.00 

942 — Testing rV Tubes in .Icwell Testers . 4.0O 

945H bike 94.*} Inn K connected to adjacent II... 1.00 
954A"l.lke 954 bin K not conm-ctcil to aitjerent H. 1.00 

957 4-hiile 5-prong with Top Center Stud. 1.25 

958 -5-liole 4-brorig with Itottom Center Stud.... 1.25 

GROUP G—NA-ALD PRODUCTS FOR IMPROVING 

YOUR RECEIVER 

304 3-Stage Triilibnnlc Aiiibllfler to replare the 
audio end of any rerelrcr fJlics clear re< epllon 
with beautiful tone ipiallty and a flilellty of 
reproduction unsurpassed. For battery opera- 

tlMi. Special price ..net 9.50 

300-301-301 R — 'rruplionli Couiilers respect I\cly 

Output Unit, Intermediate Coupler and First 

Stage . each 5.00 

310LS-3IILS-311LSR— Same Couplers w ith mount¬ 
ings for manufacturers . Price.s on application 

92IS— Adapter for cnsblnning mierobhonlc tubes in 

either fX or l'V2blA Soikets . 1.25 

922 — Adapter for adapting any UX so<kcl for 

rX222 Shielded Orld Tube . . 1.50 

934— .\tlabter for Oselllation enntrol In 11. F. stages 
(takes (Jrld Suppressors of values 200, 300. 

500. 700. l.Ono uhmsi . . 1.25 

R200 to RIOOO -<Jrld Suppressors for 934 Adapter. .25 
944PT — Adapter for listening in on UX Detector 

Tubes with Hpaiitihones . 1-25 

955PT— Ditto lor UY Detector Tubes . 1.25 

GROUP H—ADAPTERS AND PLUGS FOR THE 
SERVICE MAN (See Other Groups) 

Coming! An AdaPter Kit for Service Men—Write 
if interested 

701 — Aldcn Snrcgrlp Atlaehmcin Plug. 15 

901 Xdapter ring Sttul—Provides optional union 
betwfoil 981 or 985 Plugs and an.v NA-AUD 
Adaiticr .15 

914 — i-l*roiig .Metal t'ap Ding (No Hatness) . 2.5 

9I4H— Ditto with 40" Harness . 1.25 

915— ri-Dnmg .Metal Can Ping (No Harness) . 25 

9I5H- -.'i-lTong Ditto w'lth 40" Harness . 1.25 

944FF — CX Adapter—Connoct.s .\mmeter to Kll. 

Prongs . .. 1.25 

944GP — Te^t Adapter )-iimng. making ileteetor of 
any .stege. breaks grid ilrcnlt for grid leak 
iiiid conden.ser. also breaks plate wllli phone 
tin teriiilnals tor lieiidpliotics. 

944GPL .Xtialiter for measuring voltage Impressed 

on both piutes of No. 280 Tubes. 1.50 

944GT rx Adapter—Dreaks O with Tip .Tacks. 

Other connections Hi rough . 1.25 

944N -rx .N'eutrallztng .Adapter — One F Dead.... 1.00 
944X (I'omingl 4" long UX Extension Adapter. 
955GO .XdaSiter for Testing 224 Screen Grid 

Tube. G post ilcad . 1®® 

955GP l Y Tost Adapter, making detector of any 
stage, breaks gild eirrult for grid leak and 
eotidenscr. also breaks Plate with phone tip 
term inti Is for headphones. 

955GT— rv Adapter breaks O with Tip .lacks— 

Other Connections thniugb . 1.25 

955HH- I V Adapter — roiiiierts Ammeter to II 

finings . 1.25 

955N- rv Neutralizing Adapter One H D«>d.. l.OO 

955X (Coining) 1" long CV Kxten.sloM Adapter. 

982 — Victor Adapter — Uemonnerided In Senlc® 

Manual . 5.00 

984 -1-pnmg all llaUellte Ding (No Harness! . 50 


Send Stamps for new Descriptive 
Catalog and list of a large variety 
of parts at special prices 


953a • 952A 952 - 953 
GROUP f 



923 955PT 9i5GT 944PT • 944GT 

GROUP H 

For the RADIOTRICIAN and the 
SERVICE DEPARTMENT 



984H —1-prong all Ilakellle Ding with Harness.... 1.50 

985- 5-prong all Hake I lie Ding (No Harness). 50 

985H— 5-|>rorig nil Uakellte Dlug wllb Harness... 1.50 

GROUP I—SOCKETS 

400— De luise Socket with Reck ami slot for ^ 

Davonel . i5 

422— .“<1115111 sjiaoe CX Socket for below panel 

solflerliig . 35 

423 Small Space L'V Socket for below pjiuel 

.soldering . 35 

424— rx Smket with 2 mount In* holes for nliove 

or below panel luounilng, below panel soldering .50 

425 — rv Socket with 2 mount log liole.s for above 

Of below panel tnnunling. below panel soldoring .5® 

428—I'X Smket with contacts for above panel 

soldering . 50 

427 — rv Socket with contacts for above panel 

soldering . 50 

428- rx Small Space Socket espcrlally for Ilcctlfler 

Tnlics. for above band soldering . 25 

464— rx Sport Model A.C. Socket. 50 

465— rv Sport Model A.C. Socket. 50 

474—CX Laminated A.C Socket . 25 

475 -rv Larnlnaicd A.C Socket . 25 

481 XS N.A-ALD 4-prong Non-M Icrobhonle Socket 

with mounting base . C5 

4828- NA-ALD 4 -prong Non-Mlcrophonlc Socket 

for direct batiel mounting. . . 35 


Dept. R4 


ALDEN MANUFACTURING CO. Brockton, Mass. 
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Broadcasting and 
Servicing 

{Cnnlinued from pofje 

selectivity is laid to many sets that arc as 
near [km feet as iiiotiey ami brains can make 
tlictn, hill they cannot do the iinp(»ssitilc. 

Leas proniisvitotts broadcastinp and better 
programs and more statin separation seems 
to be the ontp sahuUion. 

Uejrardin^ the nianufactnrers' ]>olicics 
toward scr\icc, I will say that the Stewart 
AVarner Coi p. is vei v good alanit furnishing 
inforiiiatioii ami help in ser\ieing its re¬ 
ceivers, and will send manuals, diagrams, 
etc., to any Service Alan who writes for 
them ami will state model immbeis. 

I he Federal Hadio Corporation is very 
hard to gel any kind of se rvice information 
out of; I have a Federal ‘‘.Model E.IO" 
battery tvjie that is not woiking proj>erly 
and wanted a wiring diagram of same and a 
battery hookup. 

'I'licy sent a battery hookup of a “Model 
IL.IO;' hut it v.is not the one that went 
with this model, toi' there were moi”C wires 
in the cable and the color code \^as dif¬ 
ferent. 

I had to go ahead an<l fish out the hookup 
for in\selt; and the set does not woik very 
well, heeansc I have not the diagrams to 
work from. 

I do not know of any solution to this 
IMoblein, vKCvpi for the executive start' and 
Sei'viee Department heads to keep hammer¬ 
ing articles into the public through their 
magaziiies until souicone wakes up to the 
needs of the Service M an. 


Grcenleaf W. Pickard 

(Ctnttinned from pape 

j)ropagatioii of radio waves, natural aiul 
artiticial, though less known to the imblie 
than his earlier discoveries, has been most 
important in the progress of both practice 
and theory of radio. 

In ]J)]7, he was able to place at flic dis¬ 
posal of the government an imiirovcd aii- 
Icnuia system, whicli made jiossibic eoii- 
sisteiit reception of radio eoinnmnieations 
from Europe in a trying time, when other 
means failed. 

Among tlie most interesting of his dis¬ 
coveries in later years have liecri those of 
the singular distorti<m 4if radio waves, par¬ 
ticularly ot short wavelcngtlr, while pass¬ 
ing through the atmosphere, ami of the 
definite influence of the activity of tire sun 
upon radio iecej>lion. At present known to 
radio engineers and amateurs (to wliom he 
Iras always been an active ally) thev are 
less familiar to the rairk and tile of radio 
fans than his earlier work; but it is hard 
to a})praise too high the inrportairee which 
they will bear in a few vears, when the 
fields of radio use fir I ness arc e.\ tern led to 
an extent whose limits it will he uirsafe to 
j)roj)hesy. 

Dr. Pickard\s services to radio Irave been 
recognized hy those best (pialified to judge, 
in his election to the presidency of tlie In¬ 
stitute of Hadio Kngineei’s, ami hv the 
award to liirn in lrt26 of that organization’s 
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•Miy PATElfl 
LAW OFFICES 
opposm 
u s PATENT 
V OFFICE / 


Protect Your Ideas 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an improve¬ 
ment on an old one, you should coininuiiicate with a competent Registered 
Patent Attorney AT ONCE. Every year thousands of applications for patents 
are filed in the U. S. Patent Oflice. Frequently two or more applications are 
made for the same or substantially the same idea (even though the inventors 
may live in different sections of the country and be entirely unknown to one 
another). In such a case, the burden of proof rests upon the last application 
filed. Delays of even a few days in filing the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt, Careful, Efficient Service 

This larifc, c.\i>pricncr<l orpranization dovotos its entiro time and attention 
to patent ami trademark cases. Our ottices are directly across the street 
from the IT. S. Patent Office. Wc understand the 
teclinicalities of patent law. We know the rules 
and n'Miiircmonts of the l^itent Otfiee. Wc can 
proeeerl in the (luitkest. safest and I'cst ways in 
preparinir an application for a patent coverinpf your 
idea. Our siieress has l>eeti fmilt on the strength 
of careful, eflicietit. satisfactory service to iii» 
ventors and trjidciiiark owners located in every 
state ill the Union. 

strict Secrecy Preserved— 

Write Me in Confidence 

All communications, sketches, drawings, etc., are 
liekl in strictest confidence in strong, si eel, fire¬ 
proof files, which arc accessible only to authorized 
meinhers of my staff. Fe«*l fn*e to write me fully 
and frankty. It ia probable that I can help yoi*. 

Highest n’feronccs. Hiit. I'IRRT—clip the coupon 
atid get iny fix*e Ixiok. Do THAT right now. 

No Charges for Information 

on How to Proceed : clarence a. O'brien 


At Iho left Is a tIpw of 
my draft Inc and sperl- 
llcation offices where a 
larce staff of exi>criciired 
experts is In my eotistant 
employ All drawings and 
specitiriiUons ,’)re pre¬ 
pared iu my offices. 


The booklet shown here confaitis vatnable informa¬ 
tion lelaling lo patent proct-elunp that every in¬ 
ventor Btiniild have. And with it I will also soul 
you my '■Ut»ronl of Invention" fonii. on which you 
can sketch your idea atnl establish its date before 
a witness. Riit-h evidence may niter prove va1ual>le 
to you. Simply mail tiic e«»U|>oii and I will send 
yon the imoklet aiul the “Record of Invention'* 
fonn. together willi <letaited infonnation on how 
to jvioceed and the costs involved. Do ihis NOW. 
No need to lose a inimite's time. The coupon will 
iiring you complete infonnation entirely without 
charge or obligat ion. 

Clarence A. O^Brien 

Registered Parent Attorney 
Member of Bar of Supreme Court of the United 
States: Court of Appeals, District of Columbia; 
Supreme Court. District of Columbia; United 
States Court of Claims. 

Practice confined exclusively to Patents, Trade¬ 
marks, and Copyrights 


Registered Patent Attorney 

8501 Security Savings and Comm*l Bank Bldg., 
Washlnaton, D. C. 

— or — 

Suite HOC. Woolworth Bldg., New York City 

Please send mo Vour free hook. “ITow to Olitain 
8 I’ateiit." and your "Reooril of ImentloiV' form 
witliuut any cost or obliifatlon on my part. 


Name ..... a-v 


Address 


(Important: Print or Write name clearly 
and address nearest office) 
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medal of honor. The roll of scientific soci¬ 
eties of M-hieh he is a member is long and 
formidnhle; it may only lie added here that 
he has been chosen in recent years a re¬ 
search associate of the Carnegie Institn- 
^ tion, in eoojieration with which he is pur¬ 
suing his studies. He is the holder of over 
' a hundred jiatents, American and foreign, 
on electrical and radio inventions. 


Service 
Model 
will stop 

line noises 

and clesir up reception 

T he New Service Model I. C. A. Filtervolt has been developed 
expressly for the serviceman and the service industry. Em¬ 
ploying single line filtering instead of double line type, it brings 
to you the same liigh quality and effectiveness of the Senior Filter- 
volt together with attractive new low price. 

Service Filtervolt gives quick and complete relief from line noises 
caused by vacuum cleaners, motors and generators nearby, switch¬ 
ing of lights, etc. 

Service Filtervolt may be plugged between current outlet and set 
or between current outlet and the apparatus that is causing the 
interference. 

The dealer who guarantees his radio sales will avoid many a weary 
service call if his men rely on Filtervolts to eliminate those sizzling, 
crackling noises. Every serviceman should carry one. 

Filtervolt Sr. ($15.00 list) is a heavy duty model and takes care of 
almost any A.C. line noise. Filtervolt Jr. ($3.00 list) is designed 
for use on small motors and minor noises. Buy from your dealer, 
jobber, or direct from this office. 

Tli« Famous 
RF8l8T4»VOLT 

is still sold in tlie thousands to protect both set 
and tubes from the dangers of surging voltages. 

It automatically protects A.C. tubes from blowouts caused by rising 
voltages and overloading. Resistovolt also acts as a fuse in case of 
a short circuit, thus protecting expensive set wiring as well as 
tubes. 

A cheap insurance and reliable protection. For tlie Service Depart¬ 
ment it offers tube insurance for the electric set owner. 

Send for latest I. C. A. Radio and Television Catalog 

INSFLINE CORP. of A3IERICA 

78-80 CORTLANDT STREET NEW YORK, N. Y. 



$1.75 LIST 



$7.50 LIST PRICE 


those 


New Developments 
in Beam Radio 

(Conthnied from 50*2) 

with gr(‘at(T iiuignitudc; and, at a piunt di¬ 
rectly over the field, they stopped vibrating 
for an instant. He snapped a seii.silive 
watch in tirder to ealcniate his di.Ktaiiee; flew 
to a pfiint ahont two miles beyond the field, 
rever.sed, and leveled (»ft’ for a j)erfeet land¬ 
ing. A bcaeoii marker indicated when he 
was over the edge of tlu‘ field. 

The new beaetin, developed esjieeially for 
the te.sl.s, is a one-kih>walt transmitter, send¬ 
ing out a directive .signal in two directions. 
Instructions t)f changes in wind direction 
were traiisiililted over a short-wave radio- 
j)hon(‘. 

While installation of radio e<|in]»ment on 
aircraft has been mainly for receiving, a 
iniiiiher of transport eoneerns have devel- 
o])ed and installed tran.sinittiiig a]>paratus 
for this pnrpo.se. Notable among these is 
i the Pan-American Airways, Inc., who have 
I inangiiraled pa.ssenger service from Miami, 
Pla,, to all of the major West Indian cities. 
All t»f this company’s planes are ecpiipped 
with specially-fle.signed short-wave telegrapli 
and teleplione transmitter.s. 

The demand for Service Men and repair 
forces tor this type of radio-aviation cfpiip- 
ment is an increasing «>iie, and wide-awake 
radio men who have kept abreast of prog- 
re.ss arc fin iling oppfirt unities in this .service. 

Special land stations have been erected 
at jHiints along the air nmtes, and main¬ 
tain constant eonirimnieation with all planes 
from the time they take off until they make 
a success fill landing, lieeaii.se of the ini- 
practH‘ability of ere<‘ting radio-beacon .sta¬ 
tions on watiT, engineers luive d(‘velopetl a 
direction-finding sy.stem which enables the 
flyers to maintain an accurate course. Two 
land stations maintain constant contact with 
the j)lane while it is en route. Its jiosition 
is constantly recorded, aiul checked between 
the two .stations; and, as the pilot veers 
from one side of his course to amdher, he is 
notified by tlie land .station of his exact po.si- 
tion, and ordered to change his route if it 
is found he has deviated. Ry this method 
the ]>laiics are enabled to innintniu a straight 
<•oiir.se over the sea. 

Apparatus on the.se jdanes is of 100-watt 
rating, op<*rating on wavelengths between 
100 and meters. Tbe.se .sets are adapt¬ 
able to either telejilione or telegraph. 


BRITISH TELEVISION BROADC.\STS 

T rj.FAMSlON tran.stni.ssions on the Baird 
system have reeently been made from 
the new Brookman’s Park broadcast station 
in London, England, This “London No. *2” 
station, which operates on ^OLO meter.s, 30 
kilowatt.s, sends out the image* signals from 
7 to 7:30 p. m., Mondays and Thnr.sday.s. It 
is said that they have been successfully 
picked up in ('icrmany. 
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Short-Wave Adapters 

{Coiithuied from pofje 507) 

\ word ;I bout nidio-t reinuMicv’ an tplifica¬ 
ll on on short waves: the only truly efleetive 
way, ns yet, is tiie siii»er-hcleiodyne met hod. 
The use of a screen-grid tube, untuned at 
the input, gives a very small gain, perhaps 
two at its best. A st.ige of tuned senen- 
grid, on wavelengths around 20 to :M) 
meters, might show a gain of five or six if 
everything is right. While Ihe use of 
timed I{.h\ is not to be discouraged, its 
use complicates apparatus a heady too com¬ 
plicated (for some people) enough to oiVset 
its present advantages. Screen-grid tubes, 
with their theoretical ninplihcat Ion, will 
give all the sensitivity tliat will ever be 
usable for radio reception; but at the pres¬ 
ent time this theoretical amplilication has 
never heen anywhere near allaincd jiruc- 
ticaily. If it were, a set using only one 
,scrcen-grid U.F. tube should at least ccpial 
other sets using three K.F. stages; whereas, 
ns a matter of fact, the ordinaiy layman 
cannot tell the difference between sets using 
three sCrcen-grid U.F. and one with three 
ordinary U.F. tubes. 

What applies to regular receivers, applies 
also to short-wave adapters, and llie writer 
has con(‘.sj)ondcnce from ordinary laymen 
who stale that even moie eonsistent results 
are ohtainahle with an adapter using de- 
teetor only, than with one using screen- 
grid U.F. * 

On the other hand, what is needed most 
on short waves is high-gain audio frc(jncncy; 
for any signal which cannot he properly re¬ 
ceived and am|)lifle*d from a dcleetor with¬ 
out U.F. amplification, is swinging badiv 
or submerged below the noise level. 
Standai'il audio amplification, using three 
stages, r('Sidts in a gain of live to ten jier 
stage; which means that the weakest signal 
<*an he hrought up to Speaker volume, with¬ 
out the imnecessary amplilicafion of un¬ 
wanted noises that are usually hrought into 
the detector liy U.F. arnjilification. And, 
again, ad<ling one slaga* of audio will give a 
positive gain of from live to ten without 
complication; whereas one stage of U.F. 
with its complication in timing, extra coils, 
etc., can give only from two to six—and 
that is qnestioiiahle. 


ALL IN THE DAY»S WORK 

W K have heard of the engineer who 
“held her no/r/.le against the hank, till 
the last soul was aslmic'*; of the yonthfnl 
Hollander who kept out the Xorth Sea with 
his finger till help arrived; and many other 
heroic worthies. Among the nnmhcr may 
fairly he listed a radio man, wlm closed 
through liiinself tlie circuit which was link¬ 
ing two nations in a peace hr(»adcast. 

Wliile tlie welcoming speech of King 
(icorge \ to the inti’riinlional delegates at 
London was being rehroadcast, a splice in 
a temporary lead in the control room of the 
ColmnIlia IJ roadcasting Companv at Vcw 
York was snapped, cutting ofV the 220-volt 
A.C. supply from the speech amplifier. 'I'he 
chief control operator, Harold Vivian, sei/e<l 
the two ends, receiving the shock, and held 
the wires togctlier for several riiinnics so 
that tlic jirogram could go out uninterrup¬ 
tedly. IIis fingers were imrned by the first 
contact; hut the broadcast carried on. 


Electrical Opportunities' 



SOUND 


RADIO 


automotive 


AVIATION 


NAUTICAL 


ENGINEERIN& 


A full knowledge of electricity, as 
taught in the New York Elec¬ 
trical School, makes you inde¬ 
pendent, gives you your choice of 
either a BIG job with one 

of the world-famous electrical 
companies, or a business of your 
own. ELECTRICITY is also a 
stepping-stone to A\ iation, Auto¬ 
mobile Engineering and other 
highly paid professions. 


Here at the New York Electrical School 
you learn, not by correspondence, but by 
ACTUAL PRACTICE on full-size stand¬ 
ard equipment. NO liOOKS used. Indi¬ 
vidual instruction—you can start any day. 
Tfiis School owns and occupies two seven- 
story buildings in New "^ ork—tlie city of 
most opportunities. It is widely known 
as the country’s oldest and foremost insti¬ 
tution for trade trainin^t. That’s why bijJ 
companies eagerly demand our graduates. 


THE NEW YORK ELECTRICAL SCHOOL 

21 West 17th Street, New York 


This big 64<page booklet gives full information about the New York 
Electrical School courses and pictures of the equipment available for 
your personal use. Send for it TODAY. It’s free. 



To New Readers 

A few copies of the July, 
August, September, October, 
November, December, Janu¬ 
ary, February and March is¬ 
sues of 

RADIO-CRAFT 

can still be had at the regular i 
price of 25c each. Send stamps, 
cash or money order to: 

Radio-Graft 

98 Park Place New York 


PATENTS 

TRADE-MARKS 

DO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 
Before disclosint? your inveiitirtn to 
anyone send for blank form “Evi¬ 
dence OF Conception” to be signed 
and witnessed. 

LANCASTER. ALLWINE & ROMMEL 
(Roglsiorpfl Patent Attnrrevs) 

475 Ouray Bldg., Washington' 0. C. 
Originators of forms 'Evidence of Conception” 
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Leaves from Service Men’s Notebooks 

{Continued from patje 491) 


satisfy this wisli the autfuir su^rgests 
the following. The illustration (Fig- ^0 
shows how a .OOi tiif, condenser is placed 
across the plates of the out]nil tubes in 
scries with a switch, in an Atwater Kent 
model. 

This gives the listener a choice of tone. 
Many service men will hnd this arrangement 


IMPROVING OLD SETS 
By Paul McDonald 

EUE is a suggestion to those servicing 
old-inodel sets, whose tone (piality is 
not of the best. The system described is 
very seldom used by Service Men, yet it 
has many features to recommend it. It is 




Fi^. 10 

The cUauftc W/OTCii is recom¬ 
mended older sets ustnff 

transformer coiif^linff which are 
readily and inexpensively con¬ 
verted to a mure modern sys¬ 
tem. The plate current, it ^vill 
be seen, is eliminated from the 
transformer ui tidings. 


a niethotl of appeasing a dissatisfied cus¬ 
tomer. 

'riie tuning on a Majestic receiver can be 
shar])ened soinewbat, by adjusting the last 
radio-frecjneney neutralizing eonden.ser un¬ 
til the set i.s slightly out of ha la nee. Re 
sure and tune to ii very weak station, and 
adjust until there is a slight bi.ssing sound 
when the station is passed on the tuning 
dial. 


the so-called Clough, or resonated-primary, 
method. 

'riie only additional parts needed are two 
t).25-megohin rcsistc»r.s, rated at M watts {HI, 
U2) and two small fixed Ciaulensers (C2, 
Cl) of a Value somewhere lietween .OOh- and 
0.25-mf. 'Die method of procedure is as 
follows: 

Urea If connections between the plate of 
the detector and the plate post of the .\.K. 



Randolph at La Salle 


A modern hotel where the 
hospitality of yesterday is en¬ 
hanced by the cheerinjJ lux¬ 
uries of today. 

Li^iht, airy rooms—beautifully 
furnished and pro\ iding home¬ 
like comfort. 

Famous for good food. 

Rooms S2.!)0 up — 
icith Bath $3,50 up. 



H 

1 

1 C A O O 


If you are a service man, profesS' 
sioual or radiotrician^ you should 
receive R.\I)I0-Ch.\ft each mouth. 
Turn to Pafie 540 of this issue and 
read the special offer to those zcho 
are act lively en gaffed iu radio. 


EVERY 

SERVICE MAN 
SHOULD OWN 
THIS BOOK.' 



{1930 Definitions) 
FULLY ILLUSTRATED 
Size 9 X 12 in. 

Over One Inch Thick 
168 Pages 

Written in Plain English 


S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 

The First Real Radio Encyclopedia Ever Published 


Re^iular Price 


E dited by Sidney gerns- 

BACK, Author of "‘Wireless 
Course in Twenty Lessons"* — “One 
Thousand and One Formulas” — 
“Practical Electricity Course” — “The 
Radio Educator,” etc. 

S. GERXSUACK’S RADIO KN- 
CVCLOPEDI.X is the only standard 
work ever pid>lislicd in .\mcrica at¬ 
tempting to classify alphabetically the 
countless words used in the highly 
specialized science of R.NDlO. The 
ENCVCLOI*EDLA. is written in plain 
English so that cveryl>odv can under¬ 
stand the definitions and descriptions. 

No expense has been spared, cover¬ 
ing over two years in compilation, to 
make it worthy a place in your library. 

It is piiblislie<l in one volume- 168 
pages — size 9 x 12 inches, over an 
inch thick and nicely accoiiiniodatcs 
the beautifid illustratiotis and the 
large, easy-to-read type. 

The work contains 1.930 definitions, 
549 photographs, drawings and dia¬ 
grams. 

REMEMBER THIS IS A REAL 
ENCYCLOPEDIA — NOT A DIC¬ 
TIONARY — and very few of the 
things described and illustrated in this 
volume can be found in any diction¬ 


pur . $ 1 .49 

Special Price A 


ary, or any other encyclopedia. 

The book contains as a supplement a 
classified cross index dcsigncil to bring 
together radio references under, one 
heading having relations in common. 

All circuits new and old arc de¬ 
scribed by word atid picture and every 
part and api)aratus used in Radio is 
explained and made iinderstandahlc by 
means of j^hoiographs and drawings. 

The volume is printed upon fine 
pai)er — bound in full black Keratol. 
marbled paper fly leaves and end 
sheets, with the title stamped in gold. 

SEND NO .MONEY 
Just Pay Postman 

{Canada or Foreign send Check or 
Money Order for $1.75) 


I ISKOR PRESS, Inc„ K -4 

! 286 Fifth Avenue, 

I New York, N. Y. 

I Send me one copv of Sidney Cerns- 
I h.Tck> First Radio Encyclopedia in One 
j volume as advertised. I will pay post- 
I man $1.49 plus postage on delivery. 

I Address . .. 

I Town and State.,.. . 

I Name .. 
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transformer. Connect one end i»f a rC' 
sislor (in) to the plate of the tiihe. and 
the other end tt» the proper lap of 

the hatterv or power unit. Connect n eoii- 
denser (C2) between the tul»e ])late and 
the ‘‘l^*’ post of the transfoniier. Put a 
jumper (.1) lietw^eeii the ‘*P‘' ptist and tlic 
“F—” post <d’ the trnnsf<irmer, breakinir 
the ennneetion between the Intter and the 
negative lilament circuit. I’hc ]>ost 

of the tiansforuier is tlien led to 
while the “G” ]>ost l■t‘malns connected to 
the grid of the following lube. 

'rhe procedure is then repeated with the 
lirst audio t.uhe and second audio trans¬ 
former. In a rceeiver using an '01A in the 
last stage, a ’12A should he sulistituted, 
with higher **1?" and '‘C’ voltages, as showm 
in Kig. 10. 

'I'o those who are not familiar with this 
system, it may he \v<‘ll to say tliat it is not 
resistance eou[)ling. and iloes not cut down 
the gain hut. instead increases it, without 
iutjaulucing distortion.* 

If Uiis method is u.sc*d wntli a set employ¬ 
ing a “U” power sujiply, it may Im* neces¬ 
sary to use a tilter iu the deteel:<»r plate 
lead. 'I‘his consists <»f a 2-'5,(XH)-olun resistor 
ami a l-rnf. coiulenser C‘J. 'Fhe resistor 
is ])laecd in seri*\s with the ijuarter-rnegohm 
resistor Itl, ]>rt‘vious)y mentioned; and the 
connection helween them is hy-passed to 
*’H — through the eomlenser. 

It may he necessary to increase the de¬ 
tector voltage, paitieularly in a regenerative 
circuit, from 22to 15 or t>0 (or even i:i5) I 
volts. This is necessary because of the 
voltage drop Ifirough the high resistance. 

After tltesc changes, the amplifier w'ill 
equal, if not surpass, many of tfic more* i 
tnodern d<*signs. wlmsc Iow»-note repnxhie- I 
lion is highly praised. Another feature 
attractive to those with a bit of the heat tier i 
in their ancestral make-up — “Mis verra eco- I 
nomiear' and permits one to retain his kilts [ 
with dignity. I 

* Those who finestiot> this sintenient arc referre<l 
to that valn.'ilile work, fohii {■'. Kider's ".Matlic* 
inatics of K:uIio.“— 1\ M.D.) 



K, loo, cnii isiioiit oiii* name 

from the ... Itiif—can siicii 

KiioiiOii;!: Ik* oiie-liaif ko impressive as 
this Initiiriiislaleiiieiif,qiiieli^ made: 
“Over»0% oriiie$;reat radio set man- 
Iliad iirers of liie eoiiiitry are users of 

POLYMET PRODUCTS.” 




l€c^isf:iiicos 
Tr;i nekton lie IS 


Coils 

riiig:s 


•f aA* far icfiiici .>V>. <'1.1 1 , CAt'Aif af ipfppaiar rin iniis 

iiiri f 9 HiOiifohiie rtufio rrrt irer, •# of 

g*0trfs %s a mil a hie o»9 aiUPlirttlion^ 


PLANE—TO SHORE—TO SHIP 

O N DeiTinhei* '*'2 last, telejihone entiver- 
satiun between the airplane "flving 
lalioratorv” of the Hell ’relejdione I.ahora- 
tories, above New York City, ami the S.S. 
LevinU kui at sea, seven Inirulretl miles out, 
was demonstrated to the jness. The in¬ 
termediary radio station w’as the Whippany 
expiMinietital transmitter ami receiver of the 
Hell svsteiii, Nvliich relayetl the plane’s sig¬ 
nals to WOO, Deal H<‘aeh; wliich then 
handled tliem just as it does regular eom- 
inereial calls. 'I’lie conversations lasted half 
an hour, and were very clear. 


WHAT TO no WITH OLD PARTS 

V E'l'K R.\N experimenters among our 
readers wnll he pleased to know tliat the 
Smith.suiiian Institution, at Washington, has 
started tii make a collection of anti<pie and 
oh.solefe radio parts for its radi<i niusenm. 
It is .stated in the news dispatclies, h<iwever, 
that the search for real relies will be prose¬ 
cuted especially in England. 


poi^Y.iiirr .iiAvrF.if'Triiixo coup. 

!•]. New Voik Cily 


Editor. SLOGAN CONTEST, 

SEK \\\CK 522 

KAOIO-CHAFT, 

4-30 

96-98 Park Place, New ^ ork City. 


Gentlemen: 

J have written below my entr> in your 

$100,00 Prize Sloj^an Contest. 

A’orae 


Occupation. 

Age . 

Street Address . 


C/Vy. 
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10 Tools in One 


A SAfALL l)iit liandy article which 
serves for every possible need of the 
all-round mechanic. Invaluable in any 
emergency. 

An excellent combination of utilities for 
the household—every necessity featured: 

— KNTFE-liHARPl^NEK — NATL- 
PL’l.LER — ItOTTLE-OPENEk — SCREW- 
DKIN'EU — CORK-SCREW — CAX-OPE\ER — 
WEIGII-SCALE — ruler — TABLE OF 
WEIGHTS AND MEASURES 

Just glance at the illustration and you will 
see how really useful this article is. The 
“Ten in One Tool” is 10 inches high and 
finely nickel-plated. 

The new tool is not only handy in the 
household, but every TOURIST, AUTO- 
IST, CAMPER, PICKNICKEK. BOY- 
SCOUT, FISHERMAN, CANOEIST, 
etc., should carry in his bag one of these in- 
disnensable combination tools. No SHOP, 
OFFICE, STORE. GARAGE. FARM. 
BOAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 

Be the first one to own the “Ten Tools in 
One” in your own town. 

Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day as received. 

GRENPARK COMPANY 

245 Greenwich Street 
New York, N. Y, 

I Grenpark Company, RC-4 

I 245 Greenwich Street, 

I New York, N. Y. 

I Eticiosed find $1.00 for whicli please send 
I me prepaid vour “Ten Tools in One.** 

I 

I Name .. • — 

I 

1 .Address . - - . . 

I Town. . State . 


Tempered Steel 
Screw Driver 



Weigh Scale 
Hook 


Only 
10 Inches 
High 


Mail 
Coupon 

Send for Yours 
TO-DAY 



I O'TQ new in construcKon and furnishings— 1 
*0/0 OLD in hospitable traditions. 1 ✓ v 


Famous for its home-like atmosphere. The 
SEASIDE is a rare combination of a thoroujthly 
modern hotel and a ^reat private home with 
your friends about you. The SEASIDE’S cuisine 
is famous; the porches and open and 
vita-glass enclosed sundecks invite you. 

A few days spent here during the winter 
months will help you to keep fit in brain 
and body. The mildest weather north of 
the southern resorts, open golf through¬ 
out the year and no snow. Watch the 
reports of temperature of various cities 
and compare Atlantic City to them. 

COOK’S SONS CORPORATION 





SEASIDE HOTEL 

EACH 
EISEY /j 



PENNSYLVANIA AVENUE AND BEACH 
ATLANTIC CITY, NEW JERSEY 





Five Meters or Bustl 

Cowthxned /ro?;i 'pa[}e 505) 
as a secondary, the tickler heing- of tlic 
same size: a ’OP tube was eiiiployed. 

A small choke (ItFC) consisting of about 
BO turns, iin inch in diaineter, will he suit¬ 
able in a receiver at these frefpiencics. The 
timing condenser Cl is a small midget vari- 
alile, Cut down to tw'o plates; and a 50-mml‘. 
midget serves as a throttle control C2. 
One should lie sure not to use too large a 
timing eondenser: for the range covered 
w ill he excessive and the dial Cramped. A 
grid eonden.ser of about 20 iiimf, will serve 
for CB, and a grid leak of alioiit 5 megohms 
will do. B’lie .indio amplifier is, of course, 
the usual aia angeiueiit employing, preferably 
(if only one stage is iiicliitled), a liigli-ratio 
audio transformer. 

In the usual short-wave receiver, coupling 
the anlenrui closely to the secondary circuit 
will prevent proper oscillation of the de¬ 
tector; so the coupling used should he very 
loose. It is possible to stnirc good results 
simply by running an inch or so of the an¬ 
tenna w'ire near the tuning condenser for 
I.l. If a coupling coil is employed, it should 
be very small in diaineter and the coupling 
sliould, ill any case, he very loose. 


RADIO MARKET STILL HUGE 
^OTWITIISTANDINCI tlie unfavorable 
IN business conditions at the end of 1P2!), 
it is estimated tliat the total retail sales of 
radio re<rivers and other equipment and 
i their accessories during tliat year came to 
more than eight hundred million dollars, 
or a gain over 1P2H of more than a hundreil 
million dollars. Nearly live hundred mil¬ 
lion dollars of tliis great sum went directly 
into receivers; yet the survey conducted by 
Ixadio Retail in ff, on wliieh these cslimales 
arc based, indicates that out of nearly 
twenty million homes wired for electricity, 
only about seven million have modern elec¬ 
tric sets; and that ‘‘the miniher of homes 
to which alternating current sets may still 
he sold is 1B,50(),0()U.“ In other wmrds, the 
ratlio market is still less tlian forty per 
cent, saturated. 

A contrast in prices, showing how’ in¬ 
creased demand has reduced costs, and lunv 
the ilcmand for larger, more powerful ap¬ 
paratus then increased them, is contained 
in the calculation that $177,500,000 wa.s .spent 
for tubes In' set owners last year; as against 
$110,250,000 in IP28 and $(),*000,00() in 1P22. 
Vet I lie average tube in 1927 sold for $1.0B 
a.s again.st $2.20 in 1929—though the average 
1922 tube cost the purchaser $6.00. 


RADIO “CEILING” FLUCTUATES 

H EAVTSIDE-LAVER “wohhiilatioii** is 
claimed by “B. A. U.,” writing in an 
English jnihlication, as follows: “Recent in¬ 
vestigations have shown that the surface 
limits of the Heaviside layer fluctuate rap¬ 
idly from miniife to minute, particularly 
(hiring the daylight hours. On one occasion 
the layer w’as found to rise at the rate of 
six miles per mimitc, and to fall at the rate 
of twenty miles per minute, over a period 
of npjiroximatcly a quarter of an hour. One 
possible explanation for this behavior is 
tlie cxi.stcnce of mysterious electric fields, 
which impact on the oiit{*r atmosphere from 
in t Of stellar .space, and sw’iiig the free elec- 
tnnis lip and down in hulk.” 
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'Talkies** in a Small Town 

{Conthmed from pufje WO) 

c»f the fnder docs not iiic'itcli tlic ini- 

jM'daiice of tfie niiiplifuM-, lliesc f)(*<|ueneics 
will be even more reduced. \ constiint-irn- 
|>c( lance fader dec reuses tlie resistance from 
pick-up to amplifier as it is turned on; but 
it does not clianjre the resistance across tlie 
j»iek-up or amplifier terminals. 

To switcli in the "non sync/* a D.P.D.T. 
switch is used: two non-sync turn tables may 
he used with a fader l»ctwccn. Fig. I sliows 
tlie general layout, omitting the projectors. 

'The output of the amplifier is fed tlirough 
a Sam.sim “012” trnnsfoniier into another 
j»air of twisted leads. (In large houses, a 
rack-and-panel installation is l)est.) '1‘his 
pair of leails is coniiecteil tiirougli the out¬ 
put jianel by ]uiralld leatls to each speakt'r. 
liacli lead should have its own volume con¬ 
trol of the coiistant-impedaiiee type, of 
c(uirso. 

The s]H*akers used are two Temple " \ir- 
Chrome/' a large one for low notes and a 
smaller one for the liigli fre(|mncies. Dy¬ 
namics Could he used, hut I never coiild 
nndcrstaml tlic fuss over dynamics. If you 
use horns, take a tip from \V. E. ; they 
use a small lioni for the high notes, and 
two larger horns for the low iKites. It 
seems (hat the small horns have a high 
cut-otV frc(|ueiiey. while the larger ones sup¬ 
press the high notes heemise of their very 
hmg air column. 

The two speakers are placed on either 
side of the screen (as shown in Fig. *2), 
giving giiod illusion. If four speakers arc 
used, a “sound screen” is necessary. *rhc 
.speakers are adjusted for volume aiul angle 
imlil (lie rcprodiicti<»n is best; the Viilume 
should lie as low as possil)Ie. Installation 
is largely a (rial-and-error method. 


GROUNDING THE HOOTH 
By K, E. Norris 

S OME time ago the local theatre man de¬ 
cided to install an amplifier and disc 
apparatus to furnish music for his theatre; 
aiul 1, ns the locid Service Man, was na¬ 
turally called into consultation. Mr. Theatre 
Man was easily convineetl that his e<|iiij>- 
ment should i»e hought with the idea of 
utilizing it later for talkies. 

With record aiiiplification. we liad no 
i foil hie: hut. when he hought the "talkie” 
eeplipment, om difliculties started. 

First, the arc lights had to be elianged 
to Mazdas; then, we found that we could 
get no volume out of the piek-u])S through 
the fader attached to the nictal-lincd walls 
of our hooth. thougli we used standard por¬ 
celain insulators and plenty of separation 
between wires. \Ve were in toiicli with vari¬ 
ous jiarts mamifactnrers who. in all fair¬ 
ness it must he .said, tried to Iielji us as 
mueh as they could. We al.s<» talked t<» 
several e.\j>eits in nearby cities witlmut re¬ 
sults. Finally, as a last rcsiirt, the i<lea 
occurred to us to ground the lining of the 
booth — and the Job was done! Not onlv did 
oiir volume from the niaeliine fader come 
up, but our speaker eontroks, local and re¬ 
motes Iben bcliavcd as tlicw should. 

.Another trouble we erieoiititered was poor 
reproduction of music from the discs, which 
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AT HOME 


I *4* E\c‘'Crl^at> • 
I Auto 

I , XV . — 

I I si '"•'X* 

I lUnsDofO, 

1 OrcRO"* 


00/<£ 


MAKINGfOOiomOA W££K 

Why don’t you get into Electricity, too? It’s today^s great 
Opportunity for you and every otlicr man who is sick and tire<l 
of struggling along on small pay. Hundreds of “Cooke Trained 
MciT* who were no smarter ilian you when iliey started now 
make $3,000 to $5,000 a year—and some make even more, 

LEARN AT HOME IN SPARE TIME 

Learn with the famous L, L. COOKE “Work Sheet and Job 
Ticket” Method. lt*s simple. it*s ihoroiigh, it's practical. 
It^s just like aciual shop experience, yet it*s all done right in 
your own home with the Big Complete Outfit of Tools and Ap¬ 
paratus given to you without extra cost. And itks done in your 
Sparc time, without quitting your present job or losing a single 
hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 

Vou don't need previous experience—you don't need higher edu¬ 
cation to learn Electricity the L. L. COOKE Way. ^ It you cait 
read and write, that's enough. Tliis great Training is amazingly 
clear and simple. There's nothing like it anywhere. It's the 
‘I'raining witli hundreds of successful graduates; it's the Training 
that has put many men on Easy Street; it's the Training for you. 

GET STARTED-MAIL COUPON 

“Cooke Trained Men" arc the "Big Pay Men'' everywhere. $60 
to $100 a week is what many of them are making. That’s tlic 
kind of a job for you. Get started under the famons L. L. 
COOKE Money B.ick .Agreement. Act today to increase your 
pay. Send coupon for Big FREE Book, ' Secrets of Success itt 
Electricity.” Mail coupon now. 

L» L. Cooke School of Electricity 

Dept* 304t 2150 Lawrence Ave*y Chicago^ IIU 


FREE'BOOK iX)LrPQAJ i 


i 

Ijlii L. L. Cooke School of Electricity, 

Dept. 304, 2150 Lawrence Ave-, Chicago, Ml. 

Semi run vnilrcl) free atuj fully Preiiiii l, your book 
w "Secrets of Surerss in Kleiirhlty," kvltb raniculars 
about your Home Study Course In Rlcrtrlnty. 

N.iiiie ...... 

AiMress . 

City. . Slate. 

Uesidcuts of Canad.-! may send oounon lo li \. I'arrow. S|>e- 
clal Hep., 7 .iledbury Lane, East, Windsor, Ont., Canada. 


he^B 


ffrite for Inforpnation about the NEIV 

H-F-L MASTERTONE 

LABORATORY MADE RECEIVER 
The year*s Outstafiding 
R ad to A c h ieve m eut 
HIGH FREQUENCY LABORATORIES 

28 N. Sheldon St. Dept. 75 Chicago. III. 


PATENTS 


Write for Tree Guide Bool 
“HOW TO OBTAIN 
PATENT'* and Record < 
Invenl ion Blank, Sentl model or Kketcli and de.-scrii 
tiOM of your invention for onr Free Opinion wlicthcr 
conic.x wit,hill l*;iteiit OlliCe Kule!<. RAl>IO an 
ELECTRICAL Cases u Specinltv. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS A CO., 923 • 9th, Washington. D, C 


Bankrupt Radio Stocks 

FULLY GUARANTEED 
ABC Power Packs, 2r»0 v. of B. Also Ims A C. 
iilaiiient for up lo 9-tiihe sets. Can lie nscil as 
B eliinitiator. .Make yoiir Imttery set all elec¬ 
tric or build 3 'olir new A.C. set around this 
pack. Completely assenihltxl $8.75 

7-Tubc A.C. Sets . $24.50 

Short-Wave Sets, one tube, complete wiili 5 
coils. ;t0 to 5.50 metiers $6.45 

12-Mfd. Condenser Blocks, 1000 volts $4.75 
A.C. 600 V. Power, Filament and Double Choke 
Pack (for otic 281, one 250, one 22 7, ami four 
220 inhes $5.00 

Tubes—U.X tvfic. Ouarantcoil. No. 210^ $2.25; 
No. 250, $2.35; No. 281, $1.85; No. 280, 
95c.; No. 245, $1.25; No. 221. $1.65; No. 
227, 75c.; No. 226, 65c.; No. 171, 75c.; No. 
199. 95c. 

CHAS. HOODWIN CO. 

4240 Lincoln Ave. Dept. D-15 Chicaflo, III. 



Ever see a llaflio 
3fa|u[«iKiiie 

LIKE THIS? 

No advertislno. no Publicity, no 
propaganda ~ just the frank, open 
mouthpiece of more than 1,000 live- 
wire radio workers. Join the ELEC- 
TRAD FORUM. Dues, $5 per year, 
include unique monthly magazine of 
inestimable value. Write Dept. RC4 
for details and application blank. 



ELECTRAD FORUM 

1440 BROADWAY NEW YORK 
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Allerton houses 

NEW YORK CITY, N.Y. 

O located they offer the social 
value of a distinctive address 
with the air and service of the 
select club; lounge, library, 
billiards, squash courts and hand¬ 
ball courts. 

$15 to $25 Weekly 


57th St., cor. Lexington Ave. 

for zvomcn only 

I Chicago Cleveland 

I Allerton Houses, for Men and W'oincn 

I 




CLASSIFIED ADVERTISEMENTS 


we traced to slipping drive' belts and now 
new motors are being installed. This trouble 
was IcK-ated by a — ^ Co. man who was 

making an instfdlation in a nCiirby town. 

It is quite probable that an expert would 
have corrected our troubles in short order; 
but, as experts are few and expensive, ^^e 
feel lluit we bave gaineil some valuable 
km)wledge iu hunting out tliese “bugs’ 
ourselves. 

TAKING STATICS PICTURE 

T HR visual broadcasting system is to be 
put to a novel use at the Slough (Eng- 
laiul) radio research station for the purpose 
of recoi cling “atinosphci ics or slatie.’* Uy 
arrangement with the Uritish Urondcastiiig 
Co., special transmissions will lie made from 
the Daventry hroadeast station, after the 
normal experimental periods; and these will 
be picked up at recording stations iu various 
parts of Europe. The transmissions will 
not take Die form of pietures; instea<l there 
will he transmitted a series of straight lines, 
both horizontal and vertical, forming a grid 
or network. When an atinospherie occurs, 
deformations of the straight lines will lake 
place to an extent depending ujmn the in¬ 
tensity of the interference. 

It is hoped by this means to make records 
giving the most valuable data for research 
into the intensity, duration, and origin of 
individua! atmospherics. Since the drums 
of all receiving ajiparatu.s, wherever situated, 
aie .syuclironized, it will be jxissible by eom- 
paring the results obtained in dilVereiit 
]ilae(‘s to (letennine the range nt whicli an 
indivi<lual atinospherie ean eause interfer¬ 
ence and the intensity of this interference 
in different localities. 


.\<!vcrtisemeiUs in tliis section arc inserled at tlic cost of ten cents per word for each insertion- 
name and a»ldress each count as one word. Cash should accompany all classified advcrtiscnicnts 
unless placed hy a recognized advertising ageiicy. .No less than ten words are accepted. Adver¬ 
tising for ihc May 1930 issue should he received not later than March 7th. 


ASTKOLOtJV 

ASTROLOGY — Know your future. 1930. .Send 
birtlulatc and $1.00. Ask two questions. J. Jones, 
320 Horton Avenue, Detroit, Michigan, 


CIIKMICAUS 

booklet of experiments and chemical 

catalog, 15c. General Chemical Company. Pox 
397, Reading, Penna, 


DETECTIVKS 

DETECTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free Write, George Wagner, 2190B Broadway, 
N. Y. 


INSTKUCTION 

BE THE LICENSED RADIO DOCTOR of your 
coiiununity. Earn $7.00 $10.00 spare lime evenings. 
Write now for free booklet, “Wliy the Radio 
lloctor?** Raflio Doctors, Inc., Dept. C, 131 Essex 
Street, Salem. Massachusetts. _ __ 

LEARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 


MEDICAL 


LOST VITALITY — Tlie Specific Pill and Win¬ 
chester's 11 yiKiphosphites, $1.00 per box or bottle, 
Mstpaiil, literature free. Winchester & Company, 
Established 72 years, Box 237, Mount \'eriion. 
New York. 


OLD MONEY WANTED 


$5 to $500 EACH paid for Old Coins. Keep ALL 
old money. Many VERY valuable. Get Postcil. 
Send 10c. for illustrated Coin Value Book. 4x6. 
Guaranteed Prices, We buy and sell. COIN 
EXCHANGE, Room 10. Lc Roy, N. Y. 


TKINTING 


100 OF EACH, Business Letterheads and En¬ 
velops. printed, your col»y, $1.50. Crane, Box 4814, 
Katisas City, Nlissouri. 


K \DIO 


SERVICE MEN. ATTENTION - Speakers re¬ 
wound. magnetized, repaired. $2.00 to $2.75. Cotn- 
plete Power P.ack Service — Transformers rewound, 
condenser blocks repaired, resistors duplicated, 
(guaranteed. Clark Brothers Radio Co., Albia, 
Iowa. 


ATTENTION 

Leadinji manufacturers often consult us for the 
names of competent ser\ice men who are 
actively enj^a^ed in radio work. 

Radio Service Men 

We want every reader of RADIO-CRAFT who 
is enjla^ed as a service man to read pajie 503 


of this issue. You will find the few minutes 
readinfl this pa^e well worth while. 


ELABORATE SHORTWAVE 
PROGRAMS 

T he most elahoratf |)rogiam of inter¬ 
national relay iiroudcasting till tlien at¬ 
tempted Was presented on Cliristrnas day 
last, when programs from Holland, Germany 
and England, transinittetl resjiectivcly liy the 
short-wave transmitters of Eindhoven, 
Knenig.swusterhausen and Chelinsfortl, were 
rep rot bleed by the National Hroatleasting 
Co's, chain.s. In reciprocity, special English 
and Dutch programs were sent out on 
Christinas morning liv these stations and 
their allied sliort-wave tiansmitiers, to be 
picked up ou the other side of the Atlantic; 
and on the following morning a special CJer- 
man program. Many short-wave listeners 
piekcii lip the transmissions direct, from 
i)oth sides of the water. For the reception 
wbieh was to be reproduced, the Riverheai! 
station of tlic Radio Corporation was used, 
with its elaborate multiple antenna, similar 
to those ill list ratcti in the short-wave depart¬ 
ment of last month’s Radio-Craft. 


OUR LAW-ABIDING COUSINS 

I T luis often been eoinmentciK as lately in 
the discussion ai'oimd the pentode, that 
the Hritish set owner tries to limit the num¬ 
ber of his tubes, iiecausc of the patent roy¬ 
alty per socket which he must pay ou even 
his homc-iinule set. More tliaii this: we 
note in an Engli.sh Tadi<i paper that a push- 
pull transfoniicr manufacturer provides the 
si't builder gratis with “a license plate to 
fix to your aiiiplilicr in order to show that 
you have conformed with the law.” 

As the luniis would .sa\% “hi.” 
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ent! 


The great Spring issue of the SCIENCE 
WONDER QUARTERLY will be on the 
newsstands on or before March 15th 



144 Pages 4-Golor Cover 

THE STONE FROM 
THE MOON 

By Otto Willi Gail ' 

In tills sequel to the “Shot Into Infinity.” 
Mr. Gail gives us a full-length novel of | 
the most amazing romance, adventure 

and interplanetary travel. The mad ] 

dashes from planet to planet to solve an 
age-old secret of the world will thrill the [ 
most cold-blooded reader. ! 

ALSO IN THIS ISSUE 

THE APE CYCLE 
By Clare Winger Harris 

WITHIN THE PLANET 
By Wesley Arnold 

VIA THE HEWITT RAY 
By M. F. Rupert 

And several other stories. 

On All Newsstands 
50 ^ The Copy 

f The regular price of the QUARTERLY is 
$1.75 per year, single copy 50^. To new | 
sub.scribers a special price of $1.25 is now 
available. 

- MAIL COUPON - 

SCIENCE WONDER QUARTERLY RC-4 

98 Park Place 
New York, N. Y. 

Encloseil find $1.25 for whlrh please send lUO (liC nest 
four Issues of Uie tjU.VRTKKLV. 




AiLlress 


Cit.v . Slate, 

(^Cai\adQ and forcitjn $1.50) 



Radio-Craft Kinks 

LIGHTNING ARRESTER. SCREEN- 
GRID CLIP, AND SWITCH- 
POINT CONTACT 

Ry Fred Erdos 

T HHKE “kinks" used by the writer mny 
l>c of interest to be reader.s of Uauio 
Chaft. 'riie first one, shown as Fig. is 
tlie adaptation of a Fiihnestoek elip to fit 
tlie control-grid cap connection on the top 
of a screen-grid lube. At 15 we have the 



A clip for the control-prid cap of u screen grid 
tube is quickly and c^cctivcly made as shown. 


clip liefore the little inUldle S])ring has been 
broken otT and the larger, (inter ones, bent 
to lit. 

The second (Fig. C) is a switch-point 
with its end drilled to receive soldering- 
tliix, globule of solder, and then Ibe wire. 
As these contacts are iisiuilly made of lirass, 
they are easy to drill. An iron iint should 
be run over the contact-jioint before solder¬ 
ing begins; thus forming a convenient wav 


CONTACT POINT SOLDE.R 



The method shown makes an crccllcnt contact 
to a switch point, and Mr. Erdos dccrns it 
worth the trouble. 

of tapping* or removing any solder that 
might get into the thrcad.s of the contact- 
point. 

A new automobile ,s]>ark-plug makes a 
very satisfactory lighting arrester, when 
mounted in any convenient manner, as F'ig. 
D ilhistraic.s. \n (dd sprirk-plug cannot 
be u.sed, because of the leakage caused by 
the carbon which has been burned into the 
insulating material during Operation in the 
eyliiuier. 



A kink to be commended for its ingenuity 
rather than its practical desirability. 


(Note: Tlic idea is ingenious, but a home¬ 
made lightning arrester is not to he recom¬ 
mended for boine use, because of insurance 
rcrpiirements. An arrester approved by the 
underwriters is to be preferred. — Editor.) 


( 


How to hook up, 
test, adjust and 
repair modern 
radio sets* 

JUST 
OUT! 

Revised 
and 

Enlarged 
SECOND 
EDITION 


Practical Radio 
' Construction 
! and Repairing 

Hy JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty. University Extension. Massachusetts Department 
of Education 

353 pages, 5i/2 x 8 inches, illustrated 
$2.50 postpaid 

T he new edition of tliis widely known book 
briiitfs (he material right up to dale— c-ov- 
ering the radical changes that have taken 
place ill receiving set coiistniction in the 
past few years, 

I It is a practical working manual for the radio 
I <lealer, serviecnian and I lie amateur who eorbUnicta 
bi.s own sols. It gives efficient methods for locating 
trunUIe quickly and making workinaiilike i^epaiis, 

, (iperalion details ot nuinen»ns tv'ijical sets are given, 
Tiie new edition otivers the tu net ion of 5q,eakers (In- 
: eluding the new dynamic tvpe), chargers, batteiy 
. eliminators, Bockot-op(*raletl sets, s)iort-\vavc re- 
j ceivers, etc. 

CHAPTER HEADINGS 

j Hadio Essentials — Antenna ainl Ground System — 
, Tool Kquipinent for Radio Construction — Instni- 
I ments and Met]io<ls for Radio Test iiig and Repairing — 
S4»urce8 of Kleciricily for Vacuum Tubes — R.ulio- 
I freijuoncey Arnpliliers — Audio-fr<M]uericy Amplifiers 
I — Construction of Receiving SrU — Resistance 
Coupling for AiHlio-fnMiiieMCy Amplifiers — Imped¬ 
ance CJoiipIiiig for Audio-frequency Amplifiers — 

Construction of Impodanco-Couplod Receiving _ 

Coiistniction of •■Universal” Four-Tube Set — C« n- 
siruciion of Refle.x and Tuneil Radio-ftequenev Sets — 
Coiistniciion of Suiier-boterodyue Sets — Siiort-wave 
K<‘ceiver — Construction of Loud Speakers — K' i- 
iiiators and Charges for “A,” ‘ H” and '‘C’’ Rat;. s 
I — Testing ami Repairing Radio Receiving Sets — 
Trouble Shooting. 

I 


I 

I 












Simply mail the coupon 


FREE 


McGRAW-HILL 
EXAMINATION COUPON 


McGRAW-HlLL BOOK COMPANY, INC., 

370 Seventh Avenue, New York. 

Please seni! me a ropy of Moyer and WostroPs PKaC- 
TiCAi. juDio roNsTurernox a.m> rkp.muinJj 

.\eu* Serond Kdllloii. $2.50. for 10 dfiys* free exainina- 
I asree to remit for ihc book or reium it after 
lU days. 

Xamo . 

nomo .Vddress . 

City and Stale . . 

Position . 


Xam© of Company.nc 4-30 
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Read what engineers have 
to say about Rider’s 
“Trouble Shooter’s 
Manual’’ 


RADIO CORPORATION OF 
PENNSYLVANIA 
331 Fourth Avenue 
Pittsburgh, Pa. 

^ ^ August 23, 1929, 

Radio Treatise Co., 

1440 Broadway, New York City. 

Gentlemen: 

We have received John F. Rider’s "Trouble 
Shooter’s Manual” which our instructors, who 
are Westinghouse Electric and Manufacturing 
Company and Radio Corporation of America 
engineers, recommend highly and say that all 
of our radiotrician students should have a 
copy. . . 

Very truly yours. 

Radio Corporation of Pennsylvania, 
(Signed) W. R, Jones, 
Business Manager. 

Is a hij^her recomweudation 
possible? You too, if you are 
interested in radio and radio 
service will find Rider’s 

«^trouble SHOOTER’S 
MANUAL” 

of infinite value. Wiring dia¬ 
grams of more than 200 models 
of radio receivers . . . Trouble 
Shooting information • . , How 
to find the trouble . . . The pos¬ 
sible troubles and symptoms in 
radio frequency amplifiers—de¬ 
tectors—audio frequency ampli¬ 
fiers — A eliminators — B elimi¬ 
nators—a wealth of vital moncy- 
niakin)^ information . . . THE 
BOOK WILL BE WORTH 
HUNDREDS OF DOLLARS 
TO YOU , , , 22 chapters of 
eital information—the kind of 
dope you need in your service 
business , , , 

Wirinj^ Dia^iranis of These 
Commercial Receivers 


Radio Corp. of Amcr. 

Atwater-Kent 

Zenith 

Fada 

Stewart-Warner 

Philco 

Freed-Eisemantt 
All-American 
Colonial 
Am rad 
DeForest 
Garod 
Operadio 
Magnavox 


Federal 

Crosley 

Majestic 

Stromberg-Carlsoa 
Grebe 
Freshman 
Kolster 
Day-Fan 
Workrite 
Sparton 
Ware 
Kennedy 
Sleeper 
Grimes 


240 PAGES 8^" X 11”, BLACK STURDITE 
BINDING 

RADIO TREATISE CO, 
1440 Broadway, New York City 

Send No Money 


RADIO TREATISE CO.. 

1440 Broadway, New York City, 
send me .lolm F, Riders "Tronhlo Shooter’s 
Manual** and I will pay postiii.-in $3.50 plus a few 
rents for Post ape on dr 11 very. It Is understood that 

If 1 do not find the hook satisfactory afier Ifl-day 
rvamlnation. and the hook Is returned in eoud condi¬ 
tion. niy money will bo refunded 

.N'umo . 

Address . 

City ... State . 


i AN EASILY.MADE TUBE SOCKET 
I By J. A. Donathan 

JT is often desirable to know iiow coininer- 
^ cial ajiparatHS can be conveniently dnjili- 
catccl with gadgets taken froni the **inis- 
cel I ancons** Uo\. A tube socket, for ex¬ 
ample, which grips a tube positively may 
he made by mounting four Fahnestock clijis 
on a sheet of bakelite in the manner illus¬ 
trated (Fig. 1). 

rids plate (of course, it may be any ron- 
vciiient material having lirst-grade insula¬ 
tion vjilue) may be the sub-|)aml of a ra¬ 
dio set, or it mny be a strip only about 2Vo 


/ -~ 

FAHNtSTOCK CLIP 

X 


HOLE IN 

bakelite strip 


A / 


BAKELITE. STRIP 


tube-prong Wole 





Fig. 2 

The f'aiticuhir cxf'CrimcutCr, ^vho wants to know 

the operating condition of each tube at the 
socket, may follozv this idea. 

I low the desired result was obtained i.s 
shown in Fig. *2, which illustrates a meter 
and a selector-switch, mounted on the auh- 
pdiiel of tlie receiver. 

Two stops and nine contacts (four being 
"dead” spacers) will he rc(|uired to read 
the filament voltages of first U.F., <lcteclor, 
first A.F., second A.F., and the voltage of 
the supply. 


Fift- 1 

.4 hofnc-rnade socket, when one is needed quickly 
for the work bench, may be produced in the 
manner shown. 

inches sepia re: while the connectors may he 
plaird either above or below the insulating 
jilate. The plate is to be drilled to accom¬ 
modate the type of tubes to be used, tlie 
holes being made only a little larger than 
the prongs of the tubes. 


LOCATING THE FILAMENT METER 
By S. Hetherin^ton 

O FTENTIMES it is inconvenient to 
take filament-voltage reading.s, of the 
tubes in a set, because of (he comiiactness 
of the parts arrangement. Another ol)jee- 
lion: solder on the jirongs of tubes, or de¬ 
formation of the tubes or sockets, may 
cause tlie tube to sticlc; and to remove it 
from the socket may result in a sudden jerk 
that causes the filaments to break or the 
elements to short. 

The writer wished to be able to take volt¬ 
age readings of (he potentials supplied to 
the lilamcrits of several tubes in a receiver, 
without having the voltmeter as conspicu¬ 
ous as when it is mounted in a test-unit, 
or on the front panel of the receiver. 


SKINDERVIKEN 
Transmitter Units 

95 * 



S1.75 


Have huntlreds of uses. Every amateur should have two 
or three of these amplillers In his laboratory 
A FEW USES FOR THESE UNITS 


-UOOO SPEAKtR 

retransmission-' 



,CAiO L£AK-> 



--ONE STAGE 
AMPLiriCATlON- 



-COOe WJACTlClNG DEVICE- 

ft 





-RADIO AMPLiriCR- 





- BALDWIN PhOnC AMOLiriCP- 


12-PAGE INSTRUCTION BOOKLET 
Xintaitilnf' suggestlon$ and diagrams for IniiumeraDle uses, 
fnrnUlied with cat-h unit. 

WE PAY $5.00 IN CASH 

for every new use tk*ve1oi»ei1 for this unit 
and uccchted and publi.slied by us. 


P, G, Microphone Transformer 


A Modulation Trans¬ 
former .^eclally de¬ 
signed for use with 
Uic Sklnderviken Trans- 
miller Unit. Has many 
other uses. ^ 
Primary re- 
slstanre, 
olim; serond' 
aiy, 55 ohms. 



FOR SALE AT LEADING DEALERS 

Or Order Direct, Using Coupon Helow 

SEND NO MONEY 

When the hosiman delivers your order you pay liim for 
whatever you have ordered, phis a few cents postage. 

PRESS GUILD. Inc. K-1-30 

16-I8.R—E.isl 30th St.. New York. N. Y. 

IMe.isci mail me at once as many of the following Items 
as 1 have indicated. 

. . . .Sklndervlken Transmitter Units at 95c. for 1; $1.75 
for 2; $2.50 for 3: $3.20 for 4. 

.. .r. G. MIrrophone Transformers at 52. 

When delivered I will pay the postman the cost of tlio 
Items spcelflcd plus postage. 


Name . 

Address .... 

Fib- . State. 
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INCREASING “WASP S” EFFICIENCY 
By W. n. Nilsson 

S INCK last August the \Yriter lias liccn 
using tlie sirnjile switcliing circuit ilhis* 
t FA ted in Kig. ‘1 for clianging from a l<uig 
aerial to a short one to obtain licttcr results 
wdth a Pilot '‘Wasp” short-wave receiver, 



With a set coverinff several 7ravebands, this 
szvitch fnak'cs it more convenient to change 
the aerial coupling. 

the long aerial being used only with the 
“blue ring” coil. 

rhis anarigcrucnt lias the merit of con¬ 
venience. It may be usc<l with the “Super- 
AVasp" also. 


A “SPARK-COIL” RELAY 
By J. IL Mills 

W HEN, last fall, tlic writer needed a 
relay to control only a “B” eliminator, 
the thought occurred to use an automobile 
spark-coil primary winding. The sketch 
.slmws how this coil was wired. 

The writer followed the process of remov¬ 
ing the coil top and then the secondary coil; 
leaving only tlie core and the heavy-wire 
priiuaiv. This primary was then carefully 


, 110 AC 


"B" 

ELIK 


*-0 


VIBRATOR 


/ 


half core 

/PR). WINDING 



•A- 




line connection 

ON 'B" ELIMINATOR. 


TO’A" POSTS, 
ON RADIO/ 


•N 

)STS) 

nrv 


Fig. 4 

Another use for the ubiquitous spark 


removed and the core cut in lialf with a 
hack-saw. 'ITic primary was rewound on 
one of these core halves, and taped to pre¬ 
vent nriuinding. (Its resistance is suf- 
iieiently low not to rethice loo greatly the 
“ \ ' siipjily to the set.) 

T'hc “vilirator” jiarts were then removed 
and rcmounteil: so that the contacts would 
eomjih'te a circuit (connecting the light-line 
to tijc “B” eliminator) wlien battery {‘iinent 
was put tlirougli the rewound spark-coil 
primai'V. 


LINEN-DIAPHRAGM SPEAKER 
DESIGN 

A fter many attempts to obtain good re¬ 
production from a sepia re “airplanc- 
elotb reproducer,” “J. L.,” writing in a 
recent issue of Amafettr Wirelessty advises 
buihlers to use a circular form, following 
his most satisfactory ineelianical-acoust ic 
design, to obtain even pull on the cloth at 


RADIO-GRAFT 



Get a fine BIG PAY JOB in 


DRAniNO 


Come on you fellows who arc sick and tired of 
lay-offs, job liunting and j]»or pay work. Say 
good-hye forever to hard times and starvation 
wages. Become an Engineering Draftsman and 
land a fine-paying, year ’round job tiirough tlic 
now famous L. L. COOKE Pic¬ 
ture Method’* of learning Draft¬ 
ing. This is tlie amazingly 
simple, quick-action training 
tliat’s getting sensational re¬ 
sults for iiien like you every¬ 
where. Mail coupon for details 
today. 

ONLY SPARE TIME 
AT HOME NEEDED 

Just give a little of your spare 
time at home to this wonderful 
training and you’ll be surprised 
how rapidly you make progress. 

Complete Drawing Outfit Fur¬ 
nished that starts yon oul doing 
Drafting just as it’s done in 
great Drafting Rooms cverv- 
wherc. Von learn right—you get practical train¬ 
ing—and you learn fast! 


IPs just as easy as it looks in the pictures above. 
You learn by doing. Actual pictures of vonr 
instructor’s hands guide you. You SEE IT DON E 
and vou DO IT VOl’KSEl.F. The pictures show 
you now and the text tells you why. And you 
learn all about meciianics. simp 
practice and everything a Drafts¬ 
man must know. In otner words, 
you learn Drafting from A to / 
so you can sit in with the best 
of them on the jobs that pay 
Big Money, 

DECIDE TO 
GET BIG pay 

Afail coupon today and make up 
your mind to get out of the rut 
and jump itito steady. Big Pay 
work. Drafting is your great 
Opportunity, Good Draftsmen 
always in demanrl—many earn 
up to $100 a week. That’s the 
kind of work for you. Decide to 
get it. Send for our Big FREE 
Book th.Tt shows how easy it is to learn Drafting 
this new quick way. Mail coupon now. 


Jobs like these are clean and steady, the Pay is BIG. 


PROFESSIONAL INSTRU- 
MENTS and full OUTFIT 
INCLUDED — nothing 
ELSE TO BUY 
Every!lilng >-ou need to learn 
Drafting and learn it llior- 
otjtihly is sent you as part of 
this Course. No extra charge 
of any kind—nothing else to 
buy. You get a real pro¬ 
fessional out lit of Instruments 
and drawing nuiterlals uUIiout 
n penny of additional expense. 
Mail the cou|>on for full de¬ 
tails today. 





City. 


Stale. 


L. L. COOKE SCHOOL OF DRAFTING 
Dept. 304, 2136 Lawrence Ave., Chicago 
Send me at onre your FRKK Rook. ''Draiv Rig Pny 
in Drafting." This does not obligate me. 


^EXTRA MONEY 

in your spare time selling 

EX LIBRIS 

Definition from Dictionary: 

(Ex T.Ibris: from the books of- -an in¬ 
scription often printed on a card, called 
a liookplate, tvith the owner's name, and 
pasted in a book.) 

Here is an opportunity for everyone, 
regardless of whether or not you have 
selling ability. You can make extra 
dollars in your spare time. Ex I.ibris 
sell rapidly and in large quantities— 
meniliers of the family, friends an<I 
relatives will buy these bookplates with¬ 
out hesitaling. 

These artistic Duo-Tone Bookplates, 
illustrating old wootlcuts and engrav¬ 
ings are reproduced on antique-tint 
vcIltTm paper, with name imprinted. 
They insure the owner against loss of 
cherished volumes and show the pride 
taken in a personal library. 

Ex I.ibris (Beaiitifu) Bookplates) sell 
at $2 up per hundred with name im¬ 
printed. Write for our special profit 
plan of selling—or send 10c. for speci¬ 
men and illustrated catalog of our 
unique series. 

ISKOR PRESS Inc. 

286 FIFTH AVENUE Dept. 9 NEW YORK, N. Y. 
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'*An Addf«ff o^ Diitinction' 


Greater Value 
. . . Too 


Light, airy and spacious 
rooms, luxuriously appointed 
. . , tempting foods. Over¬ 
looking the ciuiet shores of 
Lake ^Iichigan . . . quickly 
accessible to vacation 
pleasures and business ac¬ 
tivities. \'alue*for-your- 
money in every detaii of 
service. Rates begin at a 
day. Permanent Suites at 
Special Discounts. 





TH 


D C Ar E 

MOTEL, CI-IIC/LCC 

Under Blacketone Manaijement 



QUIT 
TOBACCO 



Ko man or woman can escape | 
thcharmfu 1 effects of tobacco. 

Don't try to banish unaided || 5 
the hold tobacco has upon you. 

Join the thousands of inveter-W^ 

ate tobacco users that have -_ 

found itcasytoquit with the aid of the Kecley Treatment. 

Treatment For 
T obacco Ha bit 
Successful For 
Over 50 Years 



Quickly banishes cravinif for tobacco. Write today 
for Free Book telling how toquickly Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 


PATENTS 


Protect Your Ideas 


Write for Instructions^ 
free on request - - or 
send drawin^f or model 
for preliminary exami- 
nation of Patent Office 
records 

Promptness Assured with 
Best Results 

Carl Miller 

PATENT ATTORNEY 

Former Member Examining Corps^ 

U. S. Patent Office 

26S McGlLL Ruililiiig, Washington, D. C. 


all ]>oints along the edge. He cut 15- and 
*20-irich circles out of the centers of laiiii- 
nated hoards, 2i inches stpiarc; glued the 
linen lightly to the hoards, over all, and 
tlien drew it in to the unit in the usual 
manner. 

A siiliscrihcr of R \dio-Ckait Magazine 
who recently visited onr olliees .snggt‘sts that 
an odd ratio he maintained between the 



Round holes in a linen-diaphragm speaker pile 
more ct*en tension; odd ratios in their diam¬ 
eter help to suppress hartnonic rcsonauccs 


sizes of the large and small diaphragms of 
;nrplnne-ch»th reprodneers. I'oi- example, 
instead of using a small cloth, eight inches 
srpiare, with a stniuiard 24-inch major dia¬ 
phragm, a dimension for the minor square 
of 7, 11 or l;l inches is reconimendetl. 

'fhe purpose is to avoid undesirable re¬ 
sonance points. 

COST OF ELECTRIC OPERATION 
“ A RE electric sets cheaper to operate 
Hum !>atter\ sets!-" is a question which 
(icorge Lcw’i.s, of the Atctiiriis Radio Tnhe 
Co., says should \h' answered hv the inquir¬ 
ing indivi<inal, himself, after application of 
the simple test outlined helow, 

Fir.st, stating that electric receivers arc 
necessarily the must eeonotnical tyjie of sets, 
hceanse tiuw liave eliminated the eharge- 
discharge inelVuieneies of the hatlcry sets, 
he then points out: **lt is easy to cheek the 
enrrerit consul net I by an all-electric set, arul 
eoiiipare it with the enrrent etinsnmption of 
tlie average electric lamps, by noting lunv 
fast the metal disc on the watt-h<»ur meter 
revolves, k'or iiistaiu'e, with all enrrent in 
the house turned idV, tlu* disc will not move 
unless there is enrrent leakage. If, with one 
7.5-watt, lamp tiinietl on, the disc re\olves 
five times in one inimite, while with only the 
radio receiver turned on, it re\olvcs fifteen 
times in one minute, it is obvious that the 
.set consul lies three times as iimeh power as 
the 75-watt lamj), or 225 watts. Multiply 
this hy the nunihcr oV hours a month the 
.set is in operation, divide by one thousand 
and multiply hy the cost to \ou of elec¬ 
tricity per kilowatt hour (refer to your 
monthly hill for tlii.s information)—and yim 
wnll know w'hat it costs for current to <q>cr- 
ate your radio hu- one month. This 'icill 
invuriuhly he less than the cost of chorffintj 
batteries and buyimj new *B batteries ” 


A HOOK-UP USING LOTS OF 
COPPERS 

“Boy, 7, \ve<!ge(I in chimney, saved hy PUSH- 
PUI-L cops’* is the headline of a story in the New 
York Daily News. Here is a coinhination which 
should have a good deal of amplification; hut the 
expense of maintenance is high for the average set 
owner. 


A Special 
Courtesy to 


Radiotricians 

Professionals 

Engineers 

Mechanics 

Consultants 

Designers 

Service Men 

Contractors 

Manufacturers 

Dealers 


In Order to make it 
possible for all Radio Tech- 
nicians to read RADIO¬ 
CRAFT regularly, each 
month, \vc have put into 
effect a special subscription 
price. 

The regular price of 
RADIO-GRAFT is $2.50 
per year (12 issues). The 
newsstand rate is 25 cents a 
copy. 

Any radio professional, 
sending in a subscription on 
his letterhead, showing that 
he is en^a^ed in some ca¬ 
pacity in radio work will 
receive as a special courtesy 


EIGHT ISSUES QE 



[■Pfofessional-ServicemanfoJiotricarij 

FOR ONE DOLLAR 


Just pin a dollar bill to 
the coupon below and for¬ 
ward it with your letterhead 
or business card. 


RADIO-CRAFT. 

RC-4, 98 Park Place. 

New York. N. Y. 

Enclosed find $1.00 for which please enter 
mv suhacription to KADIO-CKAFT for next 
eight months. 

Name . 

Address . 

City . Stale . 


—Contributed by M. Rosenthal. 
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ILLINOIS AVENUE 

Overlooking Boardwalk and Ocean 

“A Hotel Distinctively 
Different” 

JUST COMPLETED IN 

Atlantic City 

Unexcelled Colonial 
Hospitality 

Now Ready for A OU 

From $4,00 daily 
European Plan 

From $7.00 daily 
American Plan 

Fetteh A: HoLLiNGEit, Inc. 
Eugene C. Fetter 
Mana^iin^ Director 


Orders' Inquiries 


by 


Polk’s^Reference Book 

uni Mailing List Catalog 

Gives counts and prices oa over 8,000 
different lines of business. No matter 
what your business, in this book you 
will find the number of your prospec¬ 
tive customers listed. 

Valuable information showing how to 
use tlie mails to secure orders and In¬ 
quiries for your products or services is 
given. 

TVrito for FREE Copy 
R, L, POLK &. CO,. Detroit, Mich. 
LarPMt City Dlrectorr Tublivhera In the 
\\orld. Brancie* In Prlncli»<il Cities 
Xlalllnit lAst Compilers — business Statistics 
i*ro<iucers of lllrect >fall Advertisinc 




.^ToAnySuit! 


Double the life of .... 

'coat and vest with correctly 
matched pants. 100.000 patterns. 

Every pair hand tailored to your measure: 
no “readymades.** Our match sent FREE for 
yrur 0. K. before pants are made. Fit 
guaranteed. Send niece of cinlh or vest today. 

SUPERIOR MATOH PANTS COMPANY 
fl5 So. Dearborn Street, Dept. 375, Chleaoo 


*Thc A.C. Set in the 
D.C. Apartment** 

W E arc* sure that simih* of our readers, 
who re.side in the regions served with 
direct current, will lend a syiiipa- 
tlictic car to the wova of a poet who .sang 
thus in the columns of the Xew Vork Sun 
of Deccmlicr 11 lasl. 

I Ix)ug!it me a set 

Ouite e.vjicuNive. but, gee! 

1 foinul tu my grief 
Thai my tlai was O.C. 

It looked very swell, 

Oh. it looked very hot; 

It stood by the wall, 

IJnt it mi gilt as well not. 

To get it to work 

Was an intricate job; 

It to< k engineers 

And a technical mob. 

Tlies promised to come 
HUtch forenoon at lO, 

Lm what is a promise 
To radio men? 

(The curtain now drops 
At this iKjiiit, old dear. 

To mark and ilcnote 
The lapse of one year.) 

At last the men came. 

They said I must get 
.A transformer* that 
Cost niorc than the set. 

I sliopped .ill arouiul, 

Walkeil block after block. 

Rut nolMxly ha<l 
The (hirneil thing in stock. 

\t last in ilesjiair 
I gave :i weird shunt; 

A window I raised— 

.•\nd threw the set out? 

* • « « « 

The moral is this: 

never know glee 
If yon find loo late 
Vour current's DC. 

*Or maybe it's a generator or something. 


Radio Literature 

(CoH/iiiMCd from toifc 511) 

additions to cover the new niethotls of electrical 
reproduction have Ik-ch m.ide in the current eilition. 
■‘.Stereoplionic" sound crTcCIs are Consiticred in one 
ch.'ipter. together with the problems of orchestral 
disposal. The .'iiithor ventures to predict that the 
ilisc will soon l>e obsolete, am! that "u cheap trans¬ 
parent rihfion having a photogrripheil rcconl. but 
withont pictures, will lie i»erfeCteil and used ex¬ 
clusively for the reproilnciion of sound; or some 
form of magnetic record on a steel wire may !)c 
the ihi.d soluiiou.’* .Advice on care of motors is 
given: and it is interesting to note that our author 
discusses the use of water motors for ojieratinn, 
hut gravely decides that “'the ilis.iilvantages far 
outweigh the advantages.** The Imok shoidd l>c of 
help to anyone who uses and cares for a phono¬ 
graph, as well as to many cxpcriincnters on ratlio 
reprnilnCtioii. etc. 

It is interesting, in passing, to note the ailvcr- 
lisemcnts of graphophoncs and equipment liotnid 
with the !)ook, and tlic patriotic appeal cm!»odicd 
in them, heginning with the first: “Columbia— 
Rrilisli to the Core!” 

(C. M.) 


THEY GO TOGETHER, 
UNFORTUN.\TEL^ 

“.\ short-wave adapter'* explains the MitmcapoHs 
^tar. “capable of Kliminating Static and DIS- 
TANXE in any radio set has Iieen successfully 
liiiilt by E. T. I'lcwelling. luternationally-knowu ra¬ 
dio expert." Several of onr indignant readers 
want the Information Rurcaii to explain why those 
that they build work the same way. 

— Contributed by O. Ingmar Olcson. 



f .‘3^Wqrld's 
Premiei:i, 

Oid/orfi-BiiUt RADIO 


^ COMPLETE 

> FACTORY 

WIRED 
AND 
TESTED 
UNITS 

Band-Filter Tuning^ 

Screen-Grid Amplifier 

Six Tuned Circuits 

World*Wide Range 

N o radio produced in 
mass can even 
approximate the skilled 
perfection of the new Cus¬ 
tom-Built ‘‘I liQ-30.” Here 
is the newest, most efficient 
model by Hammarlund— 
the climax of five years of 
unequalled custom desifjn- 
ing and famed throughout 
the world for power, selec¬ 
tivity and tone. A great 
opportunity for custom-set 
builders. Choice of mag¬ 
nificent cabinets and 
speakers. List, 
$139.S() to $1,175 
complete, less 
tubes. 


Mail 

Coupon for 
48-page ^ 
‘•HIQ-30‘* 

Manual 



so' 

SOMETHING DIFFERENT 
No Flint. No Friction. 

make up to 

$40 A DAY 

Showlnir My .Mystcrj’ Llgliter to 
Men. What Makes It Light? 
All ((U:irnnlee<l. No Klitil or Krietlon. 
.New I’liiielple of Igidtlon. Sample 
with Sales Phiu. ’irH-. Sariiple Hold or 
Silver l*luted. $i.ilO. .\Rents write for 
proposlllou NEW METHOD MFG. CO., 
Desk SF-4, Bradford, Pa. 

SONG WRITERS/ 

Substantial Advance Rovaltica 

OTC pui«l on work found aeeeptableforpub- 
lirntion. Anyone wishing to write tithfr 
tk^ words or musio foraongfl may submit 
work for free examination and adviee. 
Paslrxperie'nca ffnfjece.’'sari/.Newdemand 
created by “Talking i'ietores*'. fully de- 
Bcribe^l in our free book. Write for it 
T^'day—IsJewcomer Associates 
*51 Earle Building, New York, N, Y. 

V. R. I.~ 

Trains men for all branches of 
radio work including: 




Navigation 
H.ndlo Service 
Laborutorv* 


rnrnnierrial Radio 
Radio Itni,nde,nst 
lia phone - .Movietone 


Radio .Mat hem a ties 


Dormitory • Laboratory - 
Workshop 
I.ITKRATURE ON UKQUEST 

COMMCRCIAL 
RADIO INSTITUXe 


^8 W. BIDDLC ST. 


BALTIMORC, MDl 
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UNIVERSAL 

Neutralizing 

KIT 

FOR SERVICE MEN 

(Designed by 
Bertram M, Freed) 


Hundreds of radio Service Men 
have already added the No- 10 
Universal Neutralizing Kit to 
their servicing equipment- Neu¬ 
tralizing and balancing of stand¬ 
ard manufactured sets are made 
easier* accurate and more quickly- 
Easily clipped into the pocket 
as a fountain pen in a single unit- 
Quadruple tools make it useful 
for (1) Amrad, Bosch* Crosley* 
Fada, Earl, Freed, Freed-Eise- 
mann, Philco. Sparton, Strom- 
berg - Carlson, Majestic; (2) 
Zenith; (3) Garod, Brunswick, 
Victor and Radiola; (4) Mag¬ 
netic end for picking up and 
placing small parts- 

Indispensible to Service Men 
and guaranteed for the sets 
mentioned above- Order your 
kit today- Sent anywhere in the 
U. S. upon receipt of $2.00— 
postage prepaid. 



U$2.00 


Patent 

Applied 

For 


f This symbol 
f in a radio 
! diagram 
\ means ^ 



^^MPERITEl orporatlon 
661 UROADWAY. NEW YOuK 
FREE—^'Amprritr VeBt 
Focket Tube C/iorf-’* 
Write Dept. RCi 




_ ‘8EU-AllJUSnNG"flA.aflW 

ELECTRIFY YOUR 
RADIO FOR ONE 

Why discard yoorpreoent (roo>d set when yoO 
can electrify It for only <^.86, and banish tbe aoooyaoce and 
expenae of buying new batteries? 

t OverioOtOOOTowntend 
«»B**Power Unite In Use 

Hooked up in a few minutes. Use 
Bame tubes—no changea. YouMlbe 
amazed at the improvement in re¬ 
ception and distance Retting. Send 
name and adilresa today for full 
detail, proof ami Free Trial Offer. 
TOWNSEND LABORATOniES 
723 Townsend Street Chicago, Illinois 



vtimmr 

RADIO BARGAIN 

CATALOa 


ALSO FREE RADIO GIFT 



Send 




now for this 
new free radio cataloo 
which saves you many dollars on 
radio outfits, kits, parts, tubes and accessories! Also 
TIME CONVERSION CHART FREE. Tells you in¬ 
stantly what time It is in any part of the world! 
Given free if your request for catalog reaches us 
this month- 


Radio-Craft’s Information Bureau 

iContinued from page 526) 


SERVICEMEN’S SUPPLY CO. 
55 Dean Street Brooklyn, N. Y. 

IbDialiiBE Insurance/ 

THAT paVs^ 

AMPERITE autnmatically eon- 
trolo v«»llagr flurtuntion# which 
cauiM- liiirn-outNnn<l piiorlcn tube 
life. $i.lO with mounting (in 
V. S. A.} At All Dealers. 


202 JACKSON ST., CHICAGO. ILL. 


Genuine T*\\X)TfProdncts 


tier) a neon tube or glow-lamp, wliicli is connected 
in the output of the {lower tube, nnil a scanning 
niechanisin, sucii as a disc or drum, with its 
drivitig motor and speed control. The subject 
is discussed quite tliorouglily by Mr. D. E. Re- 
plogic ill the February and March issues of 
Uauio-Craft. with reference to tlic Jenkins sys¬ 
tem. The disc method is somewhat simpler, em¬ 
ploying a drilled metal disc mounted directly on 
the shaft of a motor traveling at SKX) R. P. M., 
but entails certain disadvantages. 

COIL SPACING 

(55) Mr. Gilman V\ ilson, New ^ ork City. 

(Q) 'M wish to th.'ink yoi; for publish iiig 
Mr. Heck’s article, in January Kaoio-Crakt. 

I on making a machine for winding coils on celln- 
I loid. I have been looking for just such informa* 
i tiuii for a long while; and have tried several 
ways, btit without the desired success. 

■ I started making the machine and, when I 
went to buy the No. 38 steel spacing wire. 1 was 
handed a wire 0.1I2-inch in diameter, at a wire 
merchant’s in Park Uow. The clerk there said 
tliat is the way their wire is iniinbcrecl. Natu¬ 
rally, I did not take it. In thitiktng it over, 
it came to tne that I sliould have asked for 
Rrowne Sharpe .18 gauge wire. Will you be 
kind enough to tell me if the desired wire is 
B. & S. gauge, or give me the diaiticter in deci¬ 
mals?*’ 

(A.) In reply to this inquiry, Mr. Teck an¬ 
swers as follows: ‘The object in recommending 
steel wire as a spacer is to take advantage of 
its strength. To use any other metal—copi>cr, for 
Instance—is not easy. It would be less didicult 
if .\o. 36 li. & S. copper wire (.005-inch) were 
used; 1 have done this with success and used 
No. 33 copper wire (.007-inch) with no hitch at all. 

“It sliuuld be understood that this matter of 
spacing is simply one of choice. The ditTerciice 
ill the spacing with No. 38 wire (.0O4-inch) and 
that with No. 33 has only a sliglit irearing on 
the capacity of the Coil: ami between No. 33 and 
No. 30 (.01-inch) there is no noticeable ditTerence 
whatever. 

“The spacing used determines the length of the 
coil; and the finer spacing makes it more coni- 
I»act. Here again the difference is not so notice¬ 
able and may be overlooked. Wide spacings, 
however, have nincli to conunend tbcm in the 
distinctness with which the individual turns 
stand out. 

“No. .^8 cnamelle<i steel wire (.006-inch) or soft 
iron wire shoiihl not be tlifl'icnlt to get. No. 36 
enamelled steel has many uses, and should be 
easily obtained. No doubt your wire merchants 
carry this gauge.” 

GROUNDING AERIALS— SET 
REBUILDING 

(56) Mr. P. F. barrett, Shenandoah. Pa. 

(O.) Docs each radio set in operation take its 
share of the energy broadcast by a radio station 
and dissipate it; thereby making the signal 
weaker for the next receiving station? If this 
were the case, perhaiis it would be desirable if 
every one left his set ungrounded (removed the 
lead-in from the aiLtenna i>ost on tbe set) when 
not using it. 

(A.) This question has been answered, liar- 
tially at least, on page 393 of the February issue 
of Radio-Chaft. The <llssipation of energy 

picked ui» by receiving sets is not important in 
comparison with other losses in the field of a 
transmitter, as a matter of fact. 

It is inadvisable to disconnect an aerial and 
leav^e the lead-in ungrounded, as suggested. It 
was once customary to use a switch to cut out 
the receiver, and short the aerial to ground, 

wlieti not using it. In Europe today, some broad¬ 
cast stations make a rule of advising the listener 
to gi.onnd his aerial, just before they sign off. 
However, the use of a good lightning arrester 
serves the same purpn.se. This acts as an auto¬ 
matic switch and by-passes charges of static 
from the receiving set. 

(0-) I have an olil Garod 4-tul>e reflex set, 
which I clianged to a S-tube straight ncntroilyne. 
Tins set has a 7 tnrn primary and 65-tnrii sec¬ 
ondary. The secondary of eacli U.F.T. is tuned 
by 15-platc variable comlciisers with a ntaxiimttn 
capacity of about ,00035-mf. At the maxi mu in¬ 


capacity setting of tlie variable condensers, code 
is received; at the iiiinitmitn, the waveleiigtli 
adjustment is about 250 meters. 1 would like 
to know if it is possible to alter this receiver 
to tune in 200-mcter stations? 

(A.) Reducing the number of turns in the sec¬ 
ondary winding will enable the receiver to re¬ 
spond to 200-meter stations. Exactly the same 
number of turns should be removed from the 
grid end of each secondary, at each successive 
trial. 

Removing turns may, however, destroy the in¬ 
ductive relation of the R.F. iransfonncrs. and 
cause the circuit to spill into uncontrollable 
oscillation. Changing slightly the angles of the 
coils may overcome this. 


THE AIRLINE “ V AND FADING- 
OPERATING COSTS 

(57) Mr. \\, R. Hampton, Kansas City, Kan. 

(Q.) What is the remedy for fading signals 
under the conditions desclilied below? 

fwo 1’reed-Fisemann receivers were operated 
from Airline “ V’ units, wliich incorporate “dry” 
rectifiers. One set was an S-tulie receiver oi>eratcd 
from a 2ly/,-anip. unit, and the other was a 

7-tulie set used with a 2-amp. nnil of the Kuprox 
dry-disc tyjic. 

(.•\.) The trouble mentioned can lie traced, usu¬ 
ally, to a defective ‘A’’ rectifier unit, defective 
“A” filter condensers, or poor contact elsewhere 
in the “A” circuit. Defective units must be re¬ 
placed. 

Of course, this is working on the assumption 
that the trouble is in the “;V* circuit; there arc 
numerous other possibilities, exterior to the “A” 
circuit. 

While all tubes arc ”ou.’* test the output voltage 
of the “ unit with a low-scalc voltmeter, If 
the voltage is not steady, the source of the fading 
has liecn locate<l. 

(O.) Wh.at is the cost of current per month 
for o|»erating a 75-watt radio set? 

(A.) Find the total wattage required to operate 
the set for an average month, and find the relation 
this figure bears to 1.000 watts — the usual basis 
on which the current is priced. 

For example: the rcceb'er is operatctl on an 
average of four hours every day, requiring a total 
current of approximately 9,000 watt-hours i>er 
month. This is nine times 1,000 watt hours. In 
some localities the charge is “ten cents per kilo¬ 
watt-hour (!,000 watt-hours)” and this would make 
the cost of operation 90 cents per month. 


RADIOS urs AND DOWNS 

T he Arctic and the Antarctic exchanged greet¬ 
ings recently, when the Soviet r.adlo station in 
Franz Josef Hand, several Inimlreil miles aliove 
the Arctic Circle, worked Commander Byrd at,. 
Little .\nicrica. The two transmitters arc. respec¬ 
tively. the farthest north and the farthest south 
in the world. Communication was maintained on 
41 meters. While the Antarctic was enjoying “mid- 
siiinnicr.” and the Arctic had Iiid the sun good hye 
months liefore. there was undoubtedly little to 
chnose between the two stations for Dcccml)ci 
climate. 


RANGE OF SHORT WAVES 

T he average effective range of signals, from 
a powerful transmitter, on the various high 
frequencies has liecn thus estimated by the ad¬ 
visers of the Radio Connnission, in determining 
;illotments of channels for short-wave work. The 
figures given below are only averages: for recep¬ 
tion lias frenuentlv l)cen obtained at tbe maximum 
separation possible between two stations on the 
surface of tbe earth — aliout 12.500 miles airline. 


Wavelength 

Miles 

Miles 

(Meters) 

(Dav) 

(Night) 

l.TO-21.2 

7000 

Not useful 

24.4-25,6 

4000 

Over 5000 

27..V.H.6 

2500 

Over 5000 

31.6 5.1 

1500 

Over 5000 

41.2-45.0 

1000 

Over SOOO 

48.8-SO.O 

600 

Over 5000 

54.5-75.0 

450 

2500 

75.0-85.7 

300 

1000 

109.0-1.3.3.0 

150 

500 

150.0-200.0 

100 

250 
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Radio-Craffs Opportunity Column 


T O make this magazine of additional l.enefit to 
Service Mtn. Kadio-Ckaft lias instituted a new 
feature, of which advantage may he taken, free 
of charge, by any Service Man who has cnrolleil 
liiinsclf in the National List of Radio Service 
Men (by filling out in full the blank which is 
printecl in every issue of tliis magazine). \7c will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may tie addressed to 
him (by the number given) in care of Radio-Craft. 

Wc must reserve the right to condense all let¬ 
ters into their most essential details; and we urge 
all our correspondents who nse this service to be 
as concise, tbungh thorough, as they w-ould lie in 
the coni])osition of a jiaid advertiscnient which would 
cost them several dollars. 

Service .Men seeking cmidoynicnt should give, 
at the beginning, the important details which an 
employer will first ask; and anyone offering em¬ 
ployment to a Service .Man should be etjnally 
specific. 

It is desirable that references be given in all 
letters seeking eniploynicnt. etc. — not for publica¬ 
tion, but in order tliat Ramo-Craft may verify 
the statements male, if rcipicsted to do so, by 
panics interested in replying to the advertise-ment. 
Please give all inforniation for publication on a 
sheet of paper separate from the iiuestionnairc, 
which is filed by ns. \gc, years’ experience, do¬ 

mestic atYairs, etc,; and ilo not forget to pm your 
name and address on each sheet. We have several 
reipicsts lacking these iiu|)ortant details, whicli wc 
cannot puhlish as yet. A periotl of at least one 

month must elapse between receipt of letters and 
publication; ns the forms of Raiiio-Crakt close 
several weeks alicad. 

Wc cannot publish umlcr this heading any ad¬ 
vertising of a conmicrcial nature — for the sale of 
goods, or instruction, etc.: or for an employment 
agency. Wc cannot publish offers of general serv¬ 
icing for the public, or general representation of 
a niamifacturer in r district. For the former, local 
advertising medimns are available, and as to the 
latter, a niamifacturer rcftuesiing such information 
will lie given it directly from the files of the 
National List of Radio Skrvici Men. An- 

noimcemcnts seeking or otferiug regular employ¬ 
ment, however, will be accepted imdcr the condi¬ 
tions stated aliovc. 

The writers of any of these requests may lie 

addressed .is Opportniiily No . (mindier 

given below), in care of Radio-Craft, 98 Lark 

Place, New Voik City. 

(Opportunity 2^) Naval F.lectrician. eight years’ 
radio experience, to l»e flisChnrgcil late in year, 

wishes to lake up sound picture work, or servicing. 
Age 22. .Marrieil. (California.) 

(Opportunity 24) Service Man cxpericnce<I on 
all-around general work. One time owner of shop, 
and long connected with radio and wireless. 

Wishes to make permanent connection. Age 36. 

•Married. Protestant. (New- York City. 

(Opportunity 25) Service Man, graduate Went¬ 
worth Institute, Boston; School of Engineering, 
Milwaukee; K. C. A. Institutes operating course; 
wishes to locate w'ith rcpiitalile concern or maim- 
factnrer. .\ge 22. Single. (Wisconsin.) 

(Opportiinily 26) Radiotrician, experienctd. de¬ 
sires permanent connection. Lxcclleiit references. 


Opportnniiy for ad\-ancement more important than 
starting salary. (Iowa.) 

(Opportnniiy 27) Radio Dealer would like to 
make contact with manufacturers who wish to in 
trodnee their products in [Belgium. (Ilntssels. 
Pelgiu m.) 

(Opportunity 28) Electrical Engineer, familiar 
with Sound EtTccts. as also all branches of radio; 
licensed project^nlst. Denver and Kansas City. For 
years in charge of electrical development for large 
oil Company. Qualified by education and exjicrience 
to undertake any problem in design, installation 
or operation of sound-synchronized movies; desires 
position of siijicrvisory or consulting character, pref¬ 
erably traveling. Splendid references; at present 
employed; available on reasonable notice. Age 31. 
Single. (Colorado.) 

(Opportunitv 29) Service JTan. electrician, 
twelve years* experience, batteries, ignition, motors 
and generators. lias own radio testing equipment. 
\\ ill go anywhere. Relgian. Married. (Oklalioma.) 

(Opportunity 30) Electrician, plant superin¬ 
tendent large station, wishes to cliange over to 
radio work e.vclusively. (Kentucky.) 

(Opportunity 31) Service Man. sever,al years’ 
experience, desires place with inamifactnrer of a 
good set. to study the line thoroughly and have 
opiiorlnnity for ;ulvancenient. Salary to begin less 
impoitant. Age 37. Married. (Oniario.) 


Craftsmen's Letters 

(CoittinuCd from f'ogc 524) 

advice, on bow to get the most out of their present 
sets. 

Ciiestf.r L. Price. 

110 Hcaytt Avc. CohOtS, .V. P. 

1 have never fjcen aide to get good results with 
short-wave sets. Will apprcci.ate anyone’s answer. 

Frank I.exto. 

829 East 220tli St., New Vork, N. P. 

T have liecii working with radio for three years 
and would like to corresjiond with fans of my age 
(15) or older, 

Tom Kennedy, 

3521 ir. 2%lh Arc.. 
Vancouver, B. C., Canada. 

Others who would appreciate correspondence from 
fans are Edward M. Neil. Ilox .106. North Ber¬ 
wick. -Maine; Kenneth J. Filz. 924 Ilnlibard St.. 
Green Lay, WIs.; Irving Olson. 879 Raymond St., 
Akron, Ohio; and D. S. Ilatzer, 45 Flax St., 
Dela-.vare, Oliio. 


RADIOS SECOND CENTENARY 

‘‘Two CEX rCUIl^S of Radio Fxperience is back 
of Jalisco Radio Service’’—Fioni advertisement in 
the MiniiCaf^oJis .Sunday Journal of September 22, 
1929. Let’s see; lien l-'ranklin was a lively youth 
of twenty in 1729. I'erhaps we have bis wlierc- 
aboiits located. 

Contributed by Charles Rehl. 


Short-Wave Stations of the World 

{^Continued from page SOS) 


Kllo- 

.Meiers cycles 

OJ :.0 3.2r:;— W9XL, rhicaco. 111. 

01.7'; 3,l'4i- WCK. .Midi. (Police Dept.) 

9-*.. 18-97.71 3.142-3.0TO~Aireraft. 

9IMI3 3.124- WOO, Deal. \. -T 

97.1" 3 988— WIOXZ. Airplane Television. 

«»■ r,3 3.07i»-W9XL, ClilraKO, Ml. 

98.95 3.930- . . Motala, Snedcii. 11 ;3« a.iu.-nnon.t- 

iu p.m. 

101.7 to 105.3 inelers— 2.850 fo 2.950 ke. Television. 

— W3XK, Silver Springs, .Mil . 8 1o 9 p.m. 
exiepi Sunday: WPY. AlUvooil. N. .1 
W2XR. Ne'v York. N. Y.— W3XL, Itound 
I n ook, N. .1. 

101.1 2.870— 6WF. l•.-rt)l. Aiisirall.'i. 

105.3 to 109.1 meters -2.7,5P lu 2.8.’0 kr. Televisian. 

•— W2XBA. Newark. N. .1.. Tues. ami Frl. 
l-i m 1 a.rn ; W2XCL. Ilmoklyii. N Y.; 

W8XAU, IMtlsiMirKli r.i ; WIXB, 
Si.nieMlle. .Mass.: W7XA0. Portliind. Ore.; 
-^WQXAP, rhliago, Ill. 

— W2XCR, Jersey City. N. 8:i:i and 

9 p.ii). 

109 1 to 113.t nie'crs—2.050 fo 2.750 kc. Television 
W9XR. Cliicago, Til. 

TI0.2 2.722--A»rcratt. , -rv , 

124 2 2 41'? — Seattle, Wa.di.. Pollre ami Flrn Dents. 

125A 2!39H- W9XL, Chk-ago, 111 W2XCU, Ampere. 

N. .L 

128 0-129.0 — Aircraft. 


Kllo- 
Nlelcrs lyi U-^ 

lL'9.0 WIOXZ, Air»»|ane Television. 

136.4 to 142.9 meters 2.10 to 2.200 ke Television. 

W8XAU. Fltlsinirgh. I’n ; WlXB. Som- 
ervllii. .Mass,; W2XCW. Sdictieitatly, 
N V ; WIXAU, ItostiHi, Mass. 

142.9 to 150 nuie!> 2.iP)ii to 2,iiiu ke. Television. 

W2XCL. llrooUlyn, N. Y. .Mon.. Weti 
I ri . D to 10 p.m.; W9XAA. lliiriigo. 
111.; W2XBS. .\e« Vork. .\. V . trame 

no lines «leej». T2 trPlcs. 1,200 K M.T’ • 
WIXAE, SiirlngtleM. .Mass. ; W8XAU 

l•lt^^l>ltr•.•ll I’a. ; W6XAM. lajs .NugeJes: 

W2XBU. Ilearoii. N Y. W3XAK, 
ItiiumI r.iook, V. J. : W3XK, Washing¬ 
ton. 1) f I tally I'XecpI Sun.. S to 9 

p.n’ ; WPY, Allwood. N. .1.WIOXU, 
Alrjjlane. 

119.9-171.8 2.000 T.71.5“ Amateur Telephony. 

17 .2 1.712 WKOU. <’in Innall. Ohio (Poller Depl.l 

WRBH, Cleveland. O., (Police l>eitl.) 

T78.1 1.681 WOKX. .New York. X. Y. (Police Dept.) 

180.6 I.I.IIN- W9XAL. i hlrago. Til. (WMaC) and Air* 
craft Television. 

187.9 1.604- W2XCU, Wired Iladlo. Ampere. X. .T. 

— W2XCD. Ilernrest K.idlo Co.. Passaic. X. J. 
8-10 p.m. 

T87.9 1.596—WKDT. I>eirolt. Mirh (Fire DepLl 

(Standard Television scanning, 48 lines, 900 K.P.M.) 


^^Here at last is THE BOOK I 
that we of the Radio profes^ I 
si on have needed for a long H 
time. It is the best and most I 
complete hand booh ever puh» I 
lished/* says J. H, Bloomen^ 
thal. Chief Radio Operator, 

U. S. S. B. Steamship **East 
Sider 

THE 

RADIO-1 

MANUAL 


A New Edition 


, 




Complete new chapters on aircraft radio equip¬ 
ment; Practical Television and Radiomovies with 
itistrnctious for building a complete outfit^ radio 
interference; 100% modulation; latest cquiptnent 
of the Western Electric Co.; the Marconi Aiito- 
'Mariii System; and many other developments of 
the |>ast ycap All this itiformation is .added in 
the new edition and, besides, the entire 1x)ok has 
liecii brought right np to date with much new 
material. 7 ’/jc Radio Manual couliiuies to be 
the One comiiletc and up-to-thc-niiiiiite handbook 
covering the entire radio field. 



A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 

20 big chapters 
cover: Klcmentary 
Electricity and 
Magnetism; Motors 
a r (I Generators; 
Stor.age Batteries 
nd Charging Cir¬ 
cuits; The \*.acuum 
Tube: Circuits Em¬ 
ployed in Vacuum 
Tube Transmitters; Mo<ln- 
lating Systems and 100% 
Modulation; Wave-meters; 
Fiezo-Elcctric Oscillators; 
Wave Traps: Marine 
Vaenuin Tube Transmitters; Radio Broadc.isting 
Etinipmcnt; Arc Transmitters; Spark Trans¬ 
mitters: Conmicrcial Radio Receivers; Marconi 

Anto-Alarm; R.idio Beacons and Direction 

Finders; Aircraft Radio Equipment; Practical 
Television and R.adioiuovies; Lliniinating Radio 
Interference; Radio I..aws and Regulations; 

Handling and Abstracting Traffic. 

.\n immense amount of information never 
before available, including detailed descriptions 
of standard equipment is presented. 


Prepared by Official 
Examining Officer 

The author. C. B. Sterling, is Radio Inspector 
and Examining Officer. Radio Division, U. S. 
I)e]>t. of Commerce. The book has been edited 
in detail by liiihert S, Kruse, for five years 
Technical Editor of QST, the Magazine of the 
American H.adio Relay League. Many other 
experts assisted them. 


Free Examination 

The iipiv prill Ion of “Tlie Iladlo Manual’' has just 
hPcn piihihtipd Xearly 8ni) pages. 369 Illustrations. 
Mound In Fli-xihle I'ahrtknld. The coupon hrlngii tho 
volurno fur free cxanihiarloii. If you do not agree tlint 
It Is the best Itadlo hook you have seen, return it and 
owe noiliing. If you keep it. send tho price of IC.OO 
within ten days. 




Order on This Coupon 

r-1 

I IL A nil NoHtrniul Co., Tno., * 

j 250 Koiirtii Av<'.. Xi-w York. | 

I Send me the Uevlsed edition of TITC RADIO I 
I MAXU.NL for examination. Witidn ten day* after ' 
I reeelpl 1 will cither return the volume or 'n-iil I 
I you $'1.00, the price In full. Kadio-Liult . 


j St. & Xo. j 

I City and Stale ... . i 


# 
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Radio’sGreatest Balmains! 

^T^iHESE are the greatest radio set baraains that have ever been offered. The radio sets prices at which we are seliinO them, it will pay yOu to install those sets and sell them at an 


JHESE are the greatest radio set bargains that have ever been offered. The radio sets 
listed here are standard sets made by the greatest and best known radio set com. 
Panies in America. 

All of these sets are battery sets (with the exception of the Freshman Atf- 
Electric A.C. Set); but this Is only one reason why they are sold at such ridiculously 
low prices. 

The other reason is that these sets are mostly demonstration and display models from 
New York’s largest radio and department stores. 

We have been able to make conncrtlons with a number of houses In New York City> and 
we secured these fine sets at remarkable*arjces.' Due to these circumstances, we are enabled 
to sell them to you at only a fri'etloii of their original cost. 

IM PORTA NT.>—SET BUILDERS, CONSTRUCTORS ANO EXPERIMENTERS 

TURN THESE SETS INTO BIG MONEY! 

There are still many families and many houses not equipped with radio today. At the 


prices at which we are selling them, it will pay you ' 

A number of our eustomers have made as much as $20.00 and $30.00 on each one of these 
sets by installing them, incidentally making a profit on tubes, loud speakers, etc. 

Remember, we do not sell you these sets as brand new., They all have been used some* 
what, but they are all in excellent condition, and, by going over the cabinets with some 
furniture polish, or otherwise renovating them, they will make a first-class appMrance and, 
in most instances, you will not be able to tell the set apart from a new one. * "I* 
great opportunity to make a few extra dollars, and we trust that you will not let this 
opportunity go by. > < , 1 . * 

We promise reasonably prompt shipments. We have a large Supply of tneSo sets on 
hand. and. in most cases, can ship within 24 to 48 hours. Yuru -rn 

ALL SETS ARE TESTED BY OUR EXPERTS ANO WE GUARANTEE THEM TO 
WORK SATISFACTORILY. 


STROMBERC-CARLSON 523 RECEIVER 


FRESHMAN ALL-ELECTRIC RADIO FOR 
110-VOLT A.C. OPERATION 


ONLY 

$ 

.95 


ONLY 

31^5 


This model of the famous '’Treasure Chests” was one of tho first to Introduco the Idea 
of electrification. Four 201A tubes and one 200A were rerommended; all operating Toltages 
to be supplied irom an extoinal power unit operating from the light socket, suih as ilie 
Xo. 403 Audio Power Unit. (Of course, regular baUerlcs may ho used.) A beautifully- 
grained slanting wood panel cariies the well-known phosphor bronze tuning and control 
escutcheons. The panel controls Include a ‘‘Long-Short Antenna” switch, and a Weston 
0-7 voltmeter. Jack on panel Is for phonograph pick-up. Neutrodync clrt'Ult Is used. 
Weight Is 41) lbs. Cabinet Is 26 In. long x 14 in. deep x 13 in. high. Its appearance Is 
unusually aitraetl\e. Makes a fine appearance in any home. The chassis of this set Is 
the same ns the one used to complete the No. 524 Console that listed for $230.00. Circuit 
will accommodate cither a II2A or a 171A without any changes in wiring. List price 
Is $160.00. _ 

RADIOLA 20 


This is a brand new and unused set. It comes m the original factory case. The latest 
and best of tho famous Freshman all-electric radio sets. It is a 1929 mc^et. This set uses 
1 type 227 tube. 4 2269 , a 250 and a rectifier of the 281 tyi>e. The power pack is cwtalned 
in a small shielded case at the rear of the chassis and within the cabinet; thus. It is an 
entirely self-contained electric receiver. All equlhment is housed In a gold and crystalline 
olive finished metal cabinet 19 In. long x 10 In. high x 12 in. deep; set weighs approximately 
35 Ihs. The Freshman Klectric Radio supplies the demand for a simple, neat-apnearing, 
illuiiilnated single-dial control, entirely self-contained, ahlcldcd. all-clectrlc radio set. 
List price is $90.00. 


Atwater kent model 35 


ONLY 


Two stages of tuned radio frequency ampllfiratlon, a regonerallve detector, and I wo 
stages of A.F. antpllfliatlon, using 4 type 199 tubes and a 120 for the last audio stage. Is 
the arrangement of this receiver. A marvel for senilllvliy. Made by Hndio Corporation of 
Amcriva. Like the big superheterodynes of the same make, drum dials are used. Three 
vaiiahle condensers are used and these are ganged, and adjusted by the left-hand or '‘station 
selcHor” dial The two R F. stages are NEUTRALIZED. Two jacks are provided; a choice 
of one A.F. or two Is ohtalnalile. Two small black knobs on the lower right are Controls 
which vary the filament circuit resistance, and two similar knohs at imver left are controls 
fof 3-plate balancing condenaers. Cabinet is mahogany. The tube sockets are moulded In a 
single striti of liakelite. This strip 1$ supporied on si>onge rubber. A terminal strip Is 
provided, to which Is fastened one end of a 7-wire battery cable 5 ft. long. The clever con¬ 
structor can adapt this chassis to short-wave operation by mounting sockets for plug-In colls, 
and by doing a bit of engineering with the variable condensers. Overall dimensions are: 
19 X 16 X 11 Inches high. It weighs 29 pounds. List Price Is Ii02.50. 

FRESHMAN “MASTERPIECE” TYPE E 


This Is a slngle-di.'tl receiver (what everyone wants) and, like the A.K. 35. it uses a 
phosiphor bronze “belt” to couple the three 19-plate brass variable conden.scrs. Six tubes 
are required for this set. Easy to turn over at a big protit. Its overall dimensions are: 20 
X 10 X 10 inches lilgh, and the slanting p,anel measures 7 x 18 x 1/33 Inch. It Is of brown 
crackle-finish metul. Weight of set Is 21 pounds. The escutcheon In the middle of the 
panel has an opening through which tlie <11 a I setting may be seen; a sc ml-circular rheostat 
for volume control Is adjusted by the small knob to he seen below the tuning knob. At the 
extreme left is a little 13-plate condetiser connected from grid to filament of the first R.F. 
lube, for obtaining distant station programs. The first R.F. Is untuned, while the second 
and third are tuned; Circuit OKclllation being prevented l)y the use of grid suppressors. 
This set is designed to bo used with five type 201A*s and a type 112 tube. The cabinet Is of 
two-tone mahogany veneer, with a nickeled, full-length piano hinge. List price Is $89.50. 

Send for FREE RADIO SET CATALOG— 

A Postal Card Brings It 


HOW TO ORDER 

Remit amount by money order, cash or certified check (per* 
sonal checks occasion delay). Order direct from this page at 
prices quoted. No. C.O.D. orders on this sale accepted. 


ONLY 

12:50 


One of the most compact receivers ever offered to the public. It Is of the tuned radio 
freiiucncy type. The first stage of ILF. Is untuned and acts as a "blocking” lube. Circuit 
Oscillation is [prevented by the use of grid suiiprcssors, of which two are provided. There 
is a total of three stages of Il.F. amplification and two of A.F. Three variable condensers 
are used. Overall dimensions are: 17V4 x 8 x 5V& Inches. Tho chassis Is housed In a 
brown crackle-finish pressed metal cabinet. This Is a "onc-dlal control * receiver. A full 
vision" moulded bakellte dial controls the variable condenser gang; another moulded control 
varies the filament Heat. It weighs 12 pounds. Incorporated In this set Is a 6-wlre cable, 
each wire of which Is rubber insulated and ‘‘color coded.” A po>ver tube may bo used In 
the last stage. Rhosphor bronze ‘‘belting” couples the two side condensers to the central 
one, u|X)n tbe shaft of which the tuning dial is fastened. This shielded receiver has very 
high "gain” and mar be used with antennas of any length. The variable condensers are of 
the ‘’single bearing rotor" type. This sei lakes the following lubes: 5 tyrw 201A and one 
t>I)e 112A or 171.\ tubes. List price Is $65.00. __ _ 

FRESHMAN 3-DIAL “MASTERPIECE” 


ONLY 


11:95 


This is distinctly a Custom Rullt set. Wltcre it w.s5 thought that a change of parts 
would improve the pcrfortnancc of the receiver, the change has been made. Although, in tbe 
main, the circuit Is tliat of the famous "M.isterplece.” There arc three .st.'indard K.F. colls, 
und three standard Freshman \arlable condensers (19 plates) made with brass plates. The 
Panel Is mahogany hard-rubber, 7 x 18 x 3/16-1 neb thick; the baseboard Is the same size 
and material. A Cutler-Hammer push-pull snap switch is used. Ample volume control 
is obtained with the two panel-mOunled rheostats. One Is 25 and the other is 10 ohms. 
Two phone jacks are |»rovliled for loud speaker conttecllon to first audio or second .ludlo 
output. Seven battery connection binding posts are tnounted on the rear of the bnsebaird. 
The dials are black, moulded. This set takes five type 201A tubes. Total weight is 12 
pounds. ‘Fbe overall dimensions are: 30% x 9 x 9-inches high. The cabinet is finished In 
mahoKan>. to match the iianel. The set lists for $60.00. 


RADIO SPECIALTY CO. 

BUY FROM RADIO’S OLDEST MAIL ORDER HOUSE 


08C Park Place 
New York City 





































JUST OUT! —Latest Exact Information from A to Zl 




We take pleasure in announcing: «*AUOELS NEW ELECTRIC LIBRARY** 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modern electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

Simple as A. B. C.—^“Audels New Electric Library” gives latest, 
exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study and 
ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 
must know. They chart your knowledge, 
taking away the uncertainty of 
;uesswork. AlplAlB 

NEW! 



Latest information, 
fully illustrated, 
covering:^ 

Fundamental Principles and 
Rules of Electricity* Magnetism, 
Armature Winding.Repairs.Dy- 
nanaos.D'CMotors,Construction, 
Installation* Maintenance end 
Trouble Shooting. Tests and 
Testing Instruments* Storage 
Battery* Construction and Re¬ 
pairs, Alternating Current Prin¬ 
ciples and Diagrams. Power Fac¬ 
tor. Alternators. Transformers. 
A-C Motors. Windings. Recon¬ 
necting, Converters, Switches^ 
Fuses, Circuit Breakers, Relays. 
Condensers. Regulators. Recti¬ 
fiers* Meters. Switchboards, 
Power Station Practice. House 
Light dc Power Wiring* Circuits. 
High Tension* Transmission, 
Plans, Calculations. Code* Elec¬ 
tric Railways, Signals, Elevators. 
Hoists dc Cranes. Gas Engines. 
Auto & Aero Ignition. Starters, 
Radio, Telephone, Telegraph. 
Bells^ Signals, Motion Pictures. 
Talkies, Lighting* Illumination, 
Electric Refrigeration, Heating. 
X-Ray.Plating. Welding. Pumps, 
Compressors, Domestic Sc Farm 
Appliances. An Electric Calcu¬ 
lator for Engineers and Mechan¬ 
ics. Practical Mathematics for 
Ready Reference, A New Elec¬ 
tric Dictionary Sc Encyclopedia 
of Words. 


Nowon Sale 


Beautiful. 
Timely Books 



Read for Profit 


g in Preparation 

The Library contains 
books—the first 7 books" 
containing 3600 pages with 
thousands of diagrams and il¬ 
lustrations are now ready; the 
remaining 5 books are in prepara¬ 
tion. A pocket-size, flexibly bound ^ 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service— 
pocketsize; completely illustrated withdia- 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 

IBUY'ON“v6uR own” f^MS* 

I □ PLAN S-ONE BOOK A MONTH 

I Please enter my Bubscriptiun to "Audels New EJeetrie Library** to 
I consist of twelve volumes, price 11.50 a volume (S10.50 for the seven 
* volumes now ready). Mail one volume each month and as they arc ru- 
I ceived, 1 will mail you $1.50 promptly. 

I □ PLAN l^PAT SOC OR MORE A WEEK 
I Please ship me for one week's free trial the first seven volumes of 
" **Audels New Eieelrie Librar^f,** $1.60 each ($10.60 for the seven vol- 
I umes now ready). The remaining five volumes to be mailed as issued 
I at $1.50a volume. If satisfied. I will mail you 60c or more each week as 
I payment for the first seven books and 1 will pay for the last five num* 
I bers as 1 receive them at $1.60 each. 
iD PLAN 3-CASH price 

I Please ship me postpaid *'Audel8 New Electric Library** for which I 

I encloseremittancelO.SSin full payment for the seven volumes now ready. 
You are toship meonone week's trial the remaining five volumes 

I as they are issued for which 1 will either pay $1.50 each as received or 
return to you. This price is based on 5% cash discount 


SATISFACTION GUARANTEED! 
Audels New Electric Library^ ’ 
is backed by our 50-year record 
as helping hand publishers. Satis¬ 
faction always guaranteed. 

THEO. AUBEI.'&’coT ~~ 

G5 West 23rd St., New York, N. Y. 

Please ship me the NEW ’^Audels Electric Library” on the 
plan marked (X)> 


NAME... 

ADDRESS. 

OCCUPATION. 

EMPLOYED BY... Gcr 









































Tfj* of tho Scoff A~C 

Shtild Crid ta it a ftut! of 
ent,$ns*rirtf^ prcttioft. Four tC’ttn 
grid fuhtt art bird. Tht ot *r.ilt 
omphfic.ttioH it f^r 

grtatrrfhart that ofit.^tntd in any 
ottfirr tCixi rr U't htouf of. 


Toucli a l>utton 

. . . lliere s your slalioii! 

Th is newest product of Scon advanced 
design and precision engineering is the 
first practical application of the idea of 
remote control. It is more than practical; 
it is Touch a button'-tnere’s the 

station of yourchoice—control the volume 
by turning a tiny knob that’s all there 
is to it. The actual tuning is done in the 
Control itself. The condensers in the re¬ 
ceiver do not move. No 
motors - no relays — 
nothing to get out of 
order. And a cord no 
thicker than a lamp cord 
connects the Control to 
the Receiver. In all truth 
— there is nothing else 
like the Scott Radio Control. Nothing 
else so fine—so smooth — so perfect in 
operation. The pictures herewith illus¬ 
trate a few of its many uses. The cou¬ 
pon will bring you all the facts. Mail it now. 






Barc*ncrvc sensitivityfScuniingly unliniifcd power! Ahilitv to briii^ in the greatest 
nunilxT of distant stations] Supcrb» perfectly realistic tone! J^ositivc scifictivityf 
Absolute dependability! These are the attributes of the new Scott World’s Record 
A-C Shield Grid 10. Advanced design made them possible. Precision engineering 
makes them a reality! 

Every Scott Receiver is laboratory made, hy hand. The physical and electrical 
characteristics of every part and piece of wire in each individual receiver arc determined 
one by one— not to a tolerance—hxxi to exactness. Think of it! Advanced design carried 
out to precision standards! No wonder Scott Radio is the one and only World 
Record Radio—no wonder the demand for the Scott World’s Record A-C Shield 
Grid iO IS greater than our capacity to produce them. 


MAIL 

COUPON 

Ic will bring you full Uccaiis of this 
great receiver — aUo large rhoto* 
grirhsof the many gorgeyus custom- 
made console m^cls ft comes in. 
The rliotographs and the complete 
set ot PACTS on the Scott World's 
Kcctvd A-C Shield Grid 10 will be 
a levelation to you. We'll also send 
full particulars of Che new Scott 
Radio Control briefly described else- 
svhere on this page. 
mail coupon today. 


SCOTT TRANSFORMER CO., Dept. RC4, 

4450 Ravenswood Avc., Chicago, Illinois. 

Send me full particulars of the new Scott World*s 
Record A-C Shield Grid 10, photographs of Scott 
Consoles, and all the facts about the Scott Radio 
Control. 


ny ttmpty purrotij, 

tht dttirtd ttationt art 
ttritehtd in or out. Th* knoh at 
tht tnd it for voiumt Control. 


'Hame. 


:eep 


Tta Cort*X *t •/ many m.tgrtifictnf 
modtit in tht Scott lint of Cmtrom P.u.n 
Radtt. It 11.iutf>*’:rica.'ij Spantsh, madtef 
•^tetout uovdt, iund'tocUd itatbtrs. wir/ 
artfully dent, gtnuint, Lxnd'U-roughf iron 
trim. Tht pri(t complttt it Spop. Otlnt 
modtlt at low at 


Advanced DEsrljl^^D Precision Engineering 


<1 for Scott Receivers 


an 


(1 lor ll 


le amazini* new 


SCOTT 


ol llie Scott Laboratory 


RADIO 

CONTROL 

lar all cad ol tlic capacity 


SCOTT TRANSFORMER CO. 


Street. . 


4450 Ravenswood Avenue * Dept. RC4 * Chica^^o, III. 


Town 


State. . . 



































